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THE UNIVERSITY OF TENNESSEE - KNOXVILLE
Letter 01 Trans,..ittal
Knoxville, Tennessee, January 1, 1954
To His Excellency, Frank G. Clement, Governor of Tennessee:
Sir: I have the honor to transmit herewith, on behalf of the
Board of Trustees of the University of Tennessee, a report of the
work and expenditures of the Agricultural Experiment Station for
the year 1953. This report is submitted in accordance with the law
requiring that the Board having direction of the Experiment
Station shall annually submit to the Governor of the State a report
of its operations and expenses.
Very respectfully,
C. E. BREHM, President
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Sixty-Sixth Annual Report, 1953
Introduetion
It has been established that to be efficient, agriculture must be
scientific.
A steadily declining number of farm families is enabled
through application of scientific principles to provide ample pro-
ducts for a constantly increasing urban population. Based upon
the man-hour yardstick .... unit of production per man-hour of
labor .... the agriculture of the United States is the most efficient
in the world. In 1953, farmers of the United States used one-fourth
fewer man-hours to obtain a third more crop production than in
the period of 1935-39.
Obviously, the chief factor in this increased efficiency is ap-
plication of research findings to production, and to the control of
parasites and diseases. Again and again farmers have demon-
strated that research information coming from their State and
Federal experiment stations is dependable.
Accordingly, Tennessee farmers in progressively greater num-
bers buy their supplies by name, or by analysis. Generally speak-
ing, they do not call for a "bushel of seed corn." They ask for
Dixie 33, for example. An order for "a package of good burley
tobacco seed" has become a demand for Burley 1, Burley 2, or
possibly Burley llA.
Fertilizers are another example. Instead of simply accepting
"any" fertilizer and broadcasting it by estimate only, farmers buy
fertilizers and distribute them on predetermined bases, fixed by
soil tests. Insecticides are not simply "bug-killers." They are
definitely named materials, in finely graduated percentages, which
are applied to control specific insect pests.
New Varieties Quickly Adopted
That's why efficient farmers look to their Experiment Station
for new information. That's why they now look forward to new
varieties and new practices which will increase their efficiency.
They know by experience that seed varieties developed by State
and Federal Experiment Stations to meet local needs give greater
returns than nondescript seed supposed to have universal adapta-
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tion. They look forward to release of new varieties developed to
resist certain diseases, and to give good performance under local
weather and fertility conditions. As a result, any new release of
the Experiment Stations is quickly adopted by farmers.
This is well illustrated by two new varieties of tobacco, Burley
llA and llE. These varieties were developed under the University
of Tennessee - U. S. Department of Agriculture cooperative re-
search program to reduce staggering losses caused by burley
tobocco blackshank. This insidious disease had practically ex-
cluded some producers from tobacco production before resistant
varieties were available in ample supply. Burley llA and llB were
released in 1953, and effort was made to supply particularly farmers
whose crops had been threatened by blackshank. Two new corn
hybrids were released in 1953, each possessing qualities which make
it outstanding under certain conditions. The two new hybrids join
a long list developed by U.T.-U.S.D.A. scientists to meet definite and
peculiar conditions.
Research Program Shows Results
Thus the release of new crop varieties in 1953 is a continuation
of the fruitful research program that gave Tennessee and the South
the Ogden soybean, Forkedeer and LeConte oats, Jackson No.1
Barley, a dozen improved hybrid corns, a strawberry capping
machine, lime spreader, and countless improvements in manage-
ment practices with crops and livestock.
To assist in keeping Tennessee farmers abreast of agricultural
developments, the Agricultural Experiment Station of the Univer-
sity of Tennessee pursues both pure and applied research. It is
necessary for the Station to do two things: constantly improve
crops, livestock, soil and water management, cultural methods and
equipment; and make information available as rapidly as possible
to encourage faster adoption of better practices.
Briefly stated, information is disseminated through contacts
and through printed materials. Direct contact is made through
County Agricultural Agents and Home Demonstration Agents, as
representatives of the University of Tennessee and the United
States Department of Agriculture. This is known as the Land-
Grant College and U.S.D.A. system of research and education. In
addition, information is made available to all agricultural agencies
and groups concerned with agriculture.
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The Experiment Station and the Extension Service make use of
all available information media: the press, radio, television, bul-
letins, farm magazines, scientific publications, demonstrations, etc.
The Station publishes bulletins on given projects as research
reaches a reporting-point. A progress report, "The Tennessee
Farm and Home Science," is published each quarter to maintain a
constant flow of current developments; and research workers are
encouraged to publish data in scientific journals.
FINANCIAL STATEMENT
THE UNIVERSITY OF TENNESSEE
AGRICULTURAL EXPERIMENT STATION
In account with
The United States Appropriations under the Hatch. Adams. Purnell, and Bankhead-Jones Acts,
and Non-Federal Funds, 1952-53
Federal Funds
Non-
Federal
FundsHatch
Bankhead- Bankhead-
Adams Purnell Jones Jones
Section 6 Section 9
Receipts
From United States Treasurer $16.000.00 $16,000.00 $60,000.00 $92,293.90 $116,613.40 ...•.................
From Other Sources $679.007.63
Expenditures
Personal Services 14,146.66 14,832.30 69,066.99 84,168,71 98,632.67
Travel •................... 12.38 664.79 2,660.76
Transportation of Things .. 8.00 2.30 27.94 101.63
Communication Service 4.60 .31 14.22 18.46 107.33
Rents and Utility Services 43.01 80.79 24.94
Printing and Binding 848.76 16.48 12.83
Other Contractual Services 74.14 996.96 1,609.77
Supplies and Materials 169.39 476.22 4,694.16 8,409.72
Equipment 321.74 1,627.62 6,263.86
Land and Structures __ •..................................................................................................
(Contractual)
386,994.36
16,614.06
6,240.23
6,629.23
9,841.86
6,784.23
33,484.63
146,860.18
68,683.83
7,974.96
Total Expenditures $16,000.00 $15,000.00 $60,000.00 $92,293.90 $116,613.40 $679,007.63
Farm Families Visit Stations
Field days are held at the Main Experiment Station in Knox-
ville, and at all the branch Stations. Through such meetings
agricultural workers and farm families are provided with op-
portunities to see first hand the research and accomplishments of
the Station.
Funds supporting agricultural research at the Station comes
from many sources, including the Federal Government and the
United States Department of Agriculture; the State Legislature
and Administration; and contracts with the Tennessee Valley
Authority, the Atomic Energy Commission, and some two dozen
industrial corporations.
This year, with an increased State appropriation, the Experi-
ment Station has expanded facilities and intensified research in
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many fields. The complete financial report, published herewith,
may be compared with those of former years by reference to other
annual reports of the Station. It should be pointed out, also, that
an increase in funds enabled the Station administration to adjust
salaries in many instances in keeping with those of other institu-
tions and agencies engaged in related or similar work. 'l'his al-
leviated in some degree the pressure of competition for competent
personnel.
A study of the pages following will reveal the scope of research
carried on, and its close connection with problems affecting the
efficiency of Tennessee agriculture.
Agricultural Econonaics and Bural
Sociology
Although research work done by the Department of Agricul-
tural Economics and Rural Sociology has dealt with many specific
problems, these problems fall into four general classes. These
represent a study of the principles and practices involved in the
following:
1. Helping farmers make more profit from a better combina-
tion of labor, land and other capital resources.
2. Increasing farmers' profits by improving the economic ef-
ficiency of the marketing system through which he sells his
products and buys his supplies.
3. Raising farmers' income and levels of living by improving
the economic integration of agriculture with the rest of
the economy.
4. Improving the effectiveness of activities and programs by
which farmers translate their incomes into levels of living
and general social well-being.
All projects of the Department serve to further one or more of
these broad purposes. In some instances, certain problems can be
attacked and solved quite directly; in other instances final solution
of the problem requires a long-time research approach to an under-
standing of all the causes and relationships involved. Therefore,
some publications of the Department directly answer questions
faced by farmers, while the purpose of others is to contribute to
the development of scientific understanding of the fundamental
relationships involved.
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Research Projects
The following research projects are under way in the Depart-
ment of Agricultural Economics and Rural Sociology:
Marketing Livestock in Tennessee (A Contributing Project to Reg.
Res. Proj: SM-7) (M. B. Badenhop).
A Study of Rural Organizations in Tennessee (H. J. Bonser).
The Economics of Fertilizer Use (P. P. Dorner).
Economics of Marketing Milk in Tennessee (The project was start-
ed Dec. 1, 1953) (M. L. Downen).
Financial Problems of Farmer Purchasing Associations in Tennes-
see (John L. Fischer).
Costs and Efficiency of Fluid Milk Processing and Distribution
in Tennessee (A Contributing Project to SM-10) (A. J.
Garbarino) .
A Study of the Economics of the Mixed Feed Industry - (Contract
with Agricultural Marketing Service) (A. J. Garbarino).
Buying Policies and Other Practices of Vegetable Marketing Or-
ganizations in Tennessee (A Contributing Project to SM-8)
(W. E. Goble and E. J. Long).
Farm Organization in Particular Type of Farming Areas (B. H.
Luebke).
Economic Analysis of Dark Tobacco Growers' Associations in Ten-
nessee and Kentucky (E. J. Long).
Impact of Industrial Development upon Tennessee Agriculture
(J. A. Martin and R. B. Hughes, Jr.).
Agricultural Adjustments within a Watershed-Middle Creek Special
Study Area (W. P. Ranney).
An Economic Study of Labor Inputs on Tennessee Farms (W. P.
Ranney).
Broiler Marketing (B. D. Raskopf).
Factors Affecting Cotton Prices in Local Markets (B. D. Raskopf).
Hatchery Egg Marketing (B. D. Raskopf).
Marketing of Cottonseed for Planting Purposes (B. D. Raskopf).
Farmers Financial Problems in Tennessee (R. G. Spitze).
Possibilities of Farm Enlargement and Its Influence on Farm
Organization and Returns under Varying Economic Conditions
(T. J. Whatley and S. W. Atkins).
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An Evaluation of the Use of New Techniques Applied on Test
Demonstration Farms in Tennessee (T. J. Whatley and Luther
H. Keller).
Lowering Costs of Marketing Milk in Tennessee (This project was
closed Nov. 30, 1953) (M. L. Downen).
Bulletins, Articles, and Reports
The following articles, bulletins, monographs, etc. have been
published by members of the Department of Agricultural Econom-
ics and Rural Sociology during the year:
Badenhop, M. B.
Selling and Buying Livestock by Tennessee Farmers. Tenn.
Exp. Sta. Bulletin No. 233, June 1953.
Badenhop, M. B.
Suggestions for Improving Livestock Markets in Tennessee.
Mimeo Report, also Tenn. Farm Bureau News, Sept. 1953.
Bonser, H. J.
Organized Communities Show Improvement. Tenn. Farm and
Home Science, No.4, Dec. 1952.
Bonser, H. J. and Maurer, Beryl B.
Process and Action in Organized Rural Communities. Mimeo
Report. Sept. 1953.
Dorner, Peter P.
An Excess Farm Population and The Loss of Farm Wealth.
Master's Thesis. Dec. 1953.
Downen, M. Lloyd
.How Big are Government Stocks in Dairy Products. Dairy
News, Vol. XI, No. 10. July 1953.
Downen, M. Lloyd
The Balance Between Surplus and Shortage. Dairy News, Vol.
XI, No. 10, Aug. 1953.
Downen, M. Lloyd
What Affects Milk Demand. Dairy News, Vol. XI, No. 11,
Sept. 1953.
Downen, M. Lloyd
Consumption of Dairy Products. Dairy News, Vol. XI, No. 12,
Oct. 1953.
Downen, M. Lloyd
The Farm Price Squeeze. Dairy News, Vol. XI, No. 15, Nov.
1953.
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Downen, M. Lloyd
Dairying in 1954. Dairy News, Vol. XI, No. 17, Dec. 1953.
Downen, M. Lloyd
A Study of the Milk Market of Memphis, Tennessee. Ph.D.
Thesis submitted to Purdue University Dec. 1953.
Fischer, John L.
The Tax Issue of Farmer Cooperatives. Mimeo Report, also
Tenn. Farm Bureau News, Oct. 1953.
Goble, W. E. and Long, Erven J.
Marketing Tennessee Tomatoes. Tenn. Exp. Sta. Bulletin No.
226, June, 1953.
Long, Erven J.
Freedom and Security as Policy Objectives. Journal of Farm
Economics, Vol. XXXV, No.3, Aug. 1953.
Long, Erven J. and Martin, Joe A.
The General Price Level. Mimeo Report, and Tenn. Farm
Bureau News, Sept. 1953.
Long, Erven J.
Conceptual Framework for Agricultural Policy Analysis. Mimeo
Report; Paper prepared for Association of Southern Agri-
cultural Workers' Meeting, Feb. 1953.
Luebke, B. H.
Tennessee Farm Depopulation. Tenn. Farm and Home Science,
Sept. 1953.
McDonald, Erice H.
The Livestock Dealer in Tennessee. Master's Thesis, Dec. 1953.
Martin, Joe A.
Relation of Industry to Agriculture in Tennessee. Mimeo Re-
port, and Tenn. Farm Bureau News. Oct. 1953.
Martin, J. A. and Gambill, Eugene
Soil Conservation and Improvement of Farm Resources. Mimeo
Report, and Tenn. Farm Bureau News. Sept. 1953.
Maurer, Beryl B.
The Rural Church and Organized Community Activity. Master's
Thesis, Dec. 1953.
Ranney, W. P.
Bench Mark Report on Farms in the Middle Creek Portion of
the Chestuee Watershed. Mimeo Report, June, 1953.
Raskopf, B. D.
Growing Cotton for Specialized Use. Report presented at Tri-
State Cotton Classing School-Memphis, July 1952.
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Raskopf, B. D.
Practicing Progressive Prosperity. A series of 21 brief articles
on changes occurring in the cottonseed oil mill industries-
Published in The Cotton Trade Journal Weekly, Jan. 2 to
April 17, 1953.
Raskopf, B. D.
Egg Marketing Wholesale and Retail in Tennessee. Tenn. Exp.
Sta. Rural Research Series Monograph No. 267, July 1953.
Raskopf, B. D.
Commercial Hatchery Operations in Six Southern States. South-
ern Cooperative Series No. 34. July 1953.
Spitze, R. G. and Thorpe, D. M.
A Look at Farm Income Stability and Improvement. Mimeo re-
port, and Tenn. Farm Bureau News, Sept. 1953.
Spitze, R. G. and Walrath, F. J.
Production Marketing Adjustments. Mimeo report and Tenn.
Farm Bureau News, Sept. 1953.
Spitze, R. G. and Whatley, T. J.
The Capital Problem of Agriculture Today. Mimeo report, and
Tenn. Farm Bureau News, Sept. 1953.
Strickland, L. J. and Long, E. J.
What Policy for T.V.A.? Mimeo Report, also Tenn. Farm
Bureau News, Oct. 1953.
Whatley, T. J.
Agricultural Adjustments in the Southern Brown Loam Area of
West Tennessee. Ph.D. Thesis submitted to Purdue Univer-
sity, January 1953.
Agricultural Engineering
Research in Agricultural Engineering is directed toward the
saving of time, labor, money; and improving living conditions by
the application of mechanical power and the physical sciences.
Special machinery for planting, harvesting, storing and processing
crops and for applying lime and fertilizer are being developed.
Farm buildings and equipment adapted especially to this area are
under study. Included is an all masonry farm house that will be
fireproof and relatively low in cost. Testing has been completed on
the concrete beams and slabs to be used in the masonry house.
The new type of concrete building block has been tested and blocks
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have been made to be used in constructing a one-room building to
study construction procedure. It is anticipated that in addition to
the small test structure a tenant house will be built using the new
type of blocks.
Tests to prove the basic principles involved in the electric
heating panel have been completed and after two years of con-
tinuous use the panel seems to be satisfactory. Further study
involving details of construction and methods of connecting to a
central switch box are under way. These panels will be installed
in an Agricultural Engineering building and will cover an area
24'x40'. It is probable that these panels will be used in the house
to be constructed next year.
A project to determine temperatures under aluminum, galvan-
ized iron, and plywood roofs on hog houses is under way and data
are being recorded.
The lime and fertilizer spreader constructed during the year
has been field tested and is very satisfactory for spreading the
finely ground wet limestone used in this area. It is the only
machine made that will successfully spread this type of lime when
it is wet. Mounted on a crawler tractor it will operate successfully
on slopes up to 60%. It is possible this machine may be made on
a commercial basis within the next year.
Research Projects
The following projects are under way in the Department of
Agricultural Engineering:
Water Management and Irrigation (A. L. Kennedy).
Paints for Galvanized Roofs (M. A. Sharp).
Materials and Construction Methods for Low Cost Farm Dwellings
(M. A. Sharp).
Development of Electric Heating Panels (M. A. Sharp).
Crimson Clover Seed Harvester Attachment for A. C. Combine
(M. A. Sharp).
Design and Construction of Mechanical Aids in Feeding Silage.
(H. A. Arnold).
Roofing Materials for Hog Houses (cooperative with the Animal
Husbandry Department) (M. A. Sharp and W. C. Wheeler).
Investigations in Structural and Mechanical Equipment for Storing,
Drying and Handling Hay (H. A. Arnold).
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Food Processing Machinery (A. H. Morgan).
Development of Equipment for Spreading Lime and Fertilizer on
Steep Slopes (C. W. Brown).
Equipment and Techniques in the Production, Harvesting, Proces-
sing and Storage of Grass and Legume Seeds (C. W. Brown
and R. P. Prince).
Curing Dark Tobacco (R. B. Stone, U.S.D.A.)
Determination of the Effects of Electro-magnetic Energy on Plants
and Animals and its Possibilities for Control of Insect Pests
and Plant Diseases (0. A. Brown, U.S.D.A.)
Lamps for Attracting Horn Worm Moths and Traps for Capturing
the Moths (0. A. Brown and F. D. VanAken, U.S.D.A.).
Bulletins, Articles, and Reports
The following bulletins and articles have been published by
members of the Agricultural Engineering Department during the
year:
Brown, C. W.
Lime, Fertilizer Spreader 'Takes to the Hills.' Tennessee Farm
and Home Science, Progress Report No.8, 1953.
AgronoDlY
The Department of Agronomy conducts research on problems
relating to field crops and soils, such as the development of new
and better varieties, better or more efficient methods of crop pro-
duction, new methods of weed control, better management and
fertilization of soils, and the classification and mapping of soils
within the State.
The evaluation of varieties of the important field crops was
continued during 1953. This is a service of considerable importance
to Tennessee farmers in providing them with information as to
which of the available varieties perform best in the various sections
of the State.
Two new corn hybrids were released in 1953. One of these,
Tenn. 29 formerly Experimental T0114, is a white-cobbed white
prolific which gives high yields and is more resistant to storm
damage than any Tenn. hybrid heretofore released. The other,
Tenn. 90, formerly T0009 is a large, single-eared, yellow hybrid.
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The research underway comparing the relative values of dif-
ferent pasture mixtures was brought to a close during the year. A
publication giving the results of the work is being prepared.
Tests for the second year with a new chemical for control of
weeds in cotton showed it to be very effective. If results in 1954
are equally favorable, it will be suggested as a recommended treat-
ment.
Detailed soil surveys, in cooperation with TVA and SCS were
continued in 3 counties.
Research on methods for testing the fertility levels of soils in
Tennessee has been going forward for several years. During 1953,
a new procedure for testing soils was recommended on a basis of
the research work completed. This method has now been adopted
at the Soil Testing Laboratory in Nashville.
Studies on the fertilization of the major field crops in Tennes-
see continued during the year. In addition to nitrogen, phosphorus,
and potassium, studies of sulfur fertilization were included. So far,
the results indicate that enough sulfur is brought down in the rain-
fall to take care of the needs of most field crops without any further
additions in the fertilizer.
Research Projects
The following research projects are under way in the Depart-
ment of Agronomy:
Breeding for New and Extended Properties in Cottons in the South-
east (D. M. Simpson and E. N. Duncan, U.S.D.A.).
Improving Breeding Methodology (D. M. Simpson and E. N.
Duncan, U.S.D.A.).
Methods for Controlling Seedling Diseases of Cotton (D. M. Simp-
son and E. N. Duncan, U.S.D.A.).
Corn Breeding (F. D. Richey and H. C. Kincer, U.S.D.A.).
Annual Lespedeza (J. K. Underwood and J. K. Leasure).
Vetch (J. K. Underwood).
Crimson Clover (J. K. Underwood and L. N. Skold).
Improvement of Cultivated Grasses (J. K. Underwood).
The Relation of Soil Types to the Availability of Nutrients to Crops
(L. F. Seatz and J.W. Blanton).
Minor Element Availability to Crops as Related to Soil Properties
(L. F. Seatz and J.W. Blanton).
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Crop Response to Time and Rate of Potash Fertilization as In-
fluenced by Soil Fertility Levels (L. F. Seatz).
Availability of Phosphorus in Soils Naturaly High in Phosphate
and Laboratory Methods for Evaluating this Availability (L. F.
Seatz).
The Comparative Value and Relative Efficiency of Various Phosph-
ate Fertilizers under Different Soil and Cropping Conditions
(0. H. Long and W. L. Parks).
Fertilizing, Liming, and Manuring of Farm Crops (0. H. Long).
Pasture Fertilization and Forage Quality Studies (0. H. Long, J. K.
Underwood and K. B. Sanders).
Pasture Production Investigation (J. K. Leasure, J. K. Underwood
and L. N. Skold).
Chemical Weed Control (J. K. Leasure).
Variety Trials of Field Crops (C. D. Fisher, J. K. Leasure and
L. N. Skold).
Effects of SUb-soiling on Crop Yields (J. N. Odom).
Evaluation of New Plants (J. K. Underwood, Cooperative with N. I.
Hancock, L. N. Skold and B. S. Pickett).
Soil Survey (Eric Winters).
Soybean Culture and Improvement (L. N. Skold).
Alfalfa Culture and Improvement (L. N. Skold).
Comparison of Perennial and Winter Annual Grass-Legume Mix-
tures for Winter Grazing (L. N. Skold).
Bulletins, Articles and Reports
Long, O. H.
Nitrogen and Spacing Experiments with Corn. Tenn. Exp. Sta.
Bulletin 232, March 1953.
Nitrogen, Rainfall, Spacing of Plants, and Corn Yields. Vic-
tory Farm Forum, pp. 22-23, February 1953.
Effect of Fertilizer on Forage Yields and Quality. Victory Farm
Forum, pp. 12, 13, July 1953.
Nitrogen as a Supplement to Legumes in Rotations with Small
Grains. Victory Farm Forum, p. 20, December 1953.
Long, O. H., Seatz, L. F.
Correlation of Soil Tests for Available Phosphorus and Potas-
sium with Crop Yield Responses to Fertilization. Soil Science
Society of America Proceedings (1952) 17 :258-262, July
1953.
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Long, O. H., Ewing, J. A.
Fertilizer Studies on Small Grains. Tenn. Exp. Sta. Bulletin 209,
February 1949; revised April 1953.
Seatz, L. F., Wittels, H.
Effect of Potash Fertilization on Yield, Stalk Breakage and
Mineral Composition of Corn. Soil Science Society of America
Proceedings, 17 :369-371, October 1953.
Seatz, L. F., Blanton, J. W.
Minor Elements in Tennessee Crop Production. Tennessee Farm
and Home Science, pp. 4, 9, Spring Issue 1953.
Simpson, D. M.
Cottonseed Storage in Various Gases Under Controlled Tempera-
ture and Moisture. Tenn. Exp. Sta. Bulletin 228, Februray
1953.
Longevity of Cottonseed, Jour. Amer. Soc. Agron. 45 :391,
August 1953.
Simpson, D. M., Duncan, E. N.
Stability of Cotton Varieties. Jour. Amer. Soc. Agron. 45:448-
450, September 1953.
Simpson, D. M., Duncan, E. N.
Effect of Selecting Within Selfed Lines on the Yield and Other
Characters of Cotton. Jour. Amer. Soc. Agron. 45 :275-279,
July 1953.
Skold, L. N., Andes, J. O.
Crown Rot of Clovers and Alfalfa. Tenn. Exp. Sta. Leaflet No.
130, March 1953.
Soil Survey Reports - 1953
Benton County
Norris Area
Stewart County
Ani""a' Husbandry and V@t@rinary
Sci@nc@
Results in the Beef Cattle Breeding Project are showing that
the producer should breed for the type of cows and bulls that will
produce calves that weigh heavy at weaning time. Calves born in
February and March should have an average weaning weight above
450 pounds by November for best results.
Bull calves are being fed for 140 or more days in evaluation
tests. The bulls saved for replacement are selected on the basis of
16 SIXTY-SIXTH ANNUAL REPORT
their weaning weight and type and condition grades, performance
in the feeding tests, and performance on pasture tests emphasizing
gaining ability and ability to produce high good and choice carcass
beef as yearlings.
The sheep production study indicates that the Northwestern
yearling ewes and the early native ewe lambs bred as lambs are
good sources of replacement ewes. Good, thrifty, rugged, late
native ewe lambs can be selected, treated for parasites and given
good feed and care to produce very good yearling replacement
ewes.
Many cattle used in the study of effects of ingesting different
levels of fluorine have been X-rayed to study the effects of fluorine
on bones after five years on test. The cows receiving control ration,
100 parts per million (ppm) 200 ppm, 300 ppm, 600 ppm, 900
ppm, and 1200 ppm fluorine added as sodium fluoride on an air
dry basis in the daily ration were sacrificed for bone and tissue
studies. Cows ingesting fluorine levels of 600 ppm, 900 ppm and
1200 ppm in the ration daily showed an immediate decrease in ap-
petite and began losing weight.
Aluminum sheeting and galvanized sheeting are being com-
pared as materials for animal shelters and shades with swine from
the standpoint of animal comfort, growth and general well being.
A study is in progress with yearling steers to compare the
following treatments on pastures as to gains of cattle and total acre
gains: (1) native bluegrass-clover pasture fertilized according to
recommendations based on soil tests, (2) similar pasture plus 100
pounds of ammonium nitrate applied every 60 days during summer,
(3) same as group 2 plus the addition of water by irrigation and
(4) an improved orchardgrass-Ladino clover pasture. Preliminary
two year results on treatments 1, 2 and 3 raise the question as to
whether the addition of nitrogen fertilizer or nitrogen and water
on a native bluegrass-clover are profitable except where acreage
is limited or additional water is used during droughts.
Research Projects
The following research projects are under way in the Depart-
ment of Animal Husbandry-Veterinary Science:
The Improvement of the Producing Ability of Beef Cattle (C. S.
Hobbs, H. J. Smith, E. J. Warwick, R. P. Moorman, J. W. Cole,
J. Hugh Felts, J. A. Odom, J. M. Bird, E. J. Chapman, J. B.
McLaren and L. Safley).
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Effects of Certain Atomspheric Effluents Upon Plant and Animal
Life at Two Locales in Tennessee (C. S. Hobbs, R. P. Moorman,
G. M. Merriman, J. M. Griffith, and M. C. Bell, in cooperation
with the Chemistry Department).
Sheep Production for Tennessee (H. J. Smith, E. R. Lidvall, C. S.
Hobbs, H. R. Duncan, J. W. Cole, H. Felts, J. A. adorn, E. J.
Chapman and J. B. McLaren).
Pasture Investigation with Swine (C. C. Chamberlain, E. R. Lidvall
and J. W. Cole).
Evaluation of Long Rotational Pasture for Cattle (C. S. Hobbs,
H. R. Duncan, R. P. Moorman, J. W. Cole of the Animal
Husbandry Department; and L. N. Skold, O. H. Long, J. K.
Underwood of the Agronomy Department).
Carcass Yield Investigations with Pork (J. W. Cole, C. E. Riley,
and C. S. Hobbs).
Growing and Fattening Cattle with Maximum Use of Winter
Pasture (H. R. Duncan, C. S. Hobbs, and B. P. Hazlewood).
Carcass Value Investigations with Pork and Lamb (J. W. Cole and
C. E. Riley).
Use of Winter Pasture for Fattening Calves for Spring Market
(R. P. Moorman, C. S. Hobbs and J. H. Carrier).
The Digestibility and Feeding Value of Wood Molasses (M. C. Bell
and C. C. Chamberlain).
Studies of So-Called "X" Disease of Cattle (R. P. Gregory, Jr.).
Effects of Fluorine Levels of Soil and Water on Grazing Cattle
under Different Systems of Management (C. S. Hobbs, J. M.
Griffith, R. P. Moorman and W. H. MacIntire).
Studies of Endocrine Relationships in Farm Animals (R. L.
Murphree et aI.).
Calcium Metabolism in Animals-Absorption and Internal Distribu-
tion (S. L. Hansard, C. S. Hobbs and C. L. Comar).
Calcium Metabolism-Interrelationships with Minerals, Vitamins,
Hormones and Other Factors (S. L. Hansard, C. S. Hobbs and
C. L. Comar).
Radiation Effects on Reproduction in Farm Animals; Sperm
Physiology Studies (R. L. Murphree and C. S. Hobbs).
Wintering Cows at Different Levels of Feeding (H. R. Duncan, J.
Hugh Felts and C. S. Hobbs).
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A Comparison of Methods of Finishing Steer Calves as Fat Year-
lings (H. R. Duncan, C. S. Hobbs, J. Hugh Felts and A. L.
Kennedy).
Finishing Heifer Calves on Winter Pasture for the Late Spring
Market (C. S. Hobbs, H. R. Duncan, R. P. Moorman, J. Hugh
Felts and J. W. Cole).
A Comparison of a "Graded-Up" Flock with a Cross-Breed Flock
for the Production of Ewes and Spring Lambs (H. R. Duncan
and J. Hugh Felts).
Methods of Producing Heavy Slaughter Calves and Short Yearlings
Involving Winter Pasture (H. R. Duncan, R. P. Moorman, C. S.
Hobbs, E. J. Chapman and J. B. McLaren).
Effect of Animal Shelter Temperatures and Radiated Heat on Live-
stock Production. r. Roofing Materials for Hog Houses (C. C.
Chamberlain, E. R. Lidvall, H. J. Smith and C. S. Hobbs of the
Animal Husbandry Department; and M. A. Sharp and R.
Prince of the Agricultural Engineering Department).
Bulletins, Articles and Reports
The following bulletins and articles have been published by
members of the Animal Husbandry-Veterinary Science Depart-
ment during the year:
Bell, M. C., Chamberlain, C. C., Hobbs, C. S., Kemp, H. N., Morgan,
W. H., and Johnson, Paul.
The Feeding Value and Digestibility of Wood Molasses in
Rations for Lambs and Steers. Journal of Animal Science
12 :907 (Abstract) 1953.
Cole, J. W., Riley, C. E., Smith, H. J., and Hobbs, C. S.
The Effect of Type and Weight on the Yield of Primal and
Miscellaneous Pork Cuts. Journal of Animal Science 12 :900
(Abstract) 1953.
Griffith, J. M., Hardin, L. J., Hobbs, C. S., and Kemp, Hamdy N.
The Effects of Feeding Various Levels of Fluorine to Lambs as
Measured by Metabolism Studies, Feeding Trails and Bone
and Other Tissue Storage. Journal of Animal Science
12 :917 (Abstract) 1953.
Hansard, S. L., Butler, W.O., Comar, C. L., Hobbs, C. S.
Blood Volume of Farm Animals. Journal of Animal Science
Vol. 12, No.2, May, 1953.
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Hansard, S. L., et al.
A Metabolism Unit Designed for Radioisotope Balance Studies
with Dogs. Science 117: 301, 1953.
Hansard, S. L., et al.
Radioisotope Procedures with Laboratory Animals. Nucleonics
11: 44, 1953.
Hansard, S. L., et al.
Copper, Molybdenum and Zinc Interrelationships in Rats and
Swine. Proc. Soc. Exptl. BioI. and Med 84: 487, 1953.
Hansard, S. L., et al.
The Effects of Age Upon Calcium Utilization and Maintenance
Requirements in the Bovine. J. Animal Science 13: 25, 1954.
Hansard, S. L., et al.
Comparison of Two Methods for the Determination of Endo-
genous Fecal Calcium. J. Nutrition 50: 23, 1953.
Hansard, S. L., et al.
Placental Transfer and Deposition of Labeled Calcium in the
Developing Bovine Fetus. Am. J. PhysioI. 171: 678, 1953.
Hansard, S. L., et al.
Molybdenum Metabolism and Interactions in Cattle. Proc. Soc.
So. Agri. Workers Assoc. 63, N.O. La., 1953.
Hansard, S. L., et al.
Determination of the Availability of Calcium in Feeds for Cattle.
J. Animal Science 12: 919, 1953.
Hobbs, C. S., Moorman, R. P., Griffith J. M. and Merriman, G. M.
Fluorosis in Farm Animals. Tenn. Farm and Home Science No.
8, pp. 4-5, Oct. Nov. Dec. 1953.
Murphree, R. L., Long, E. V. and Hobbs, C. S.
A Study of the Effects of Testosterone Cyclopentypropionate on
the Semen Characteristics and Sexual Behavior of Beef
Bulls. Journal of Animal Science 12 :951 (Abstract) 1953.
Botany
Cotton
The cotton tests at Jackson Station had a late start for the
1953 season, but an abnormally dry fall caused the plants to open
at usual time. There were 10 of these tests containing 90 different
Tennessee strains in comparison with Fox-a promising commerical.
variety-as the check. Of these 90 strains, 15 were superior to Fox
in yield, all 90 had larger bolls, 60 had better strength of lint, 11
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had longer lint, but only 6 were earlier or showed more maturity of
lint. Tenn. 818 continued to rank among the leading top varieties
in the uniform tests at 4 locations in the state.
Strength is considered an important quality of lint in the
spinning industry. Out of thousands of inbred lines only 3 have
been found which give consistently greater strength when crossed
with other varieties. These 3 inbred lines are: Stoneville 69-8-1,
Acala 5-12-7-6 and Delfos 339-3-2-5.
The past two dry seasons, small boll types have given better
yields than large boll types. Tenn. 19-a medium small boll type-
led all varieties in the 1952 tests, while T89 and Fox were the
leaders in 1953. Apparently, under such adverse conditions cot-
ton plants with small bolls are able to hold considerably more than
plants with large bolls.
Oats
The winter of 1952-53 was one of abnormally high tempera-
tures. Semi-winter hardy types did not suffer from freezing and
made higher yields than the winter varieties.
The Registration Committee of the American Society of
Agronomy voted to register LeConte as a variety having wide
adaptation and other characters worthy of propagation. Its re-
gistration number is 129. This is the second variety of oats from
Tennessee accorded this honor, Forkedeer having been registered
in 1951.
Leaf rusts on oats have not affected the yields seriously on
late September and October seedings. However, this disease has
become of considerable importance on account of the increased
acreage in early August seedings of oats for pasture. Consequently,
in the breeding program the past two years seedings of oat selec-
tions were made in early August, and those found susceptible were
thrown out before the late September planting. There are over
100 races of leaf rust and only three or four varieties are resistant
to most of them. Bond, Santa Fe, and Landhaffer are being used
as parents for sources of resistance.
Barley
The rainy season at harvesting time this year emphasized the
value of stiff strawed barleys. All four of the stiff strawed Tennes-
see strains excelled the yields of Jackson No. 1 and other com-
merical varieties by as much as 5 to 20 bushels.
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Certification has been requested for one of these strains car-
ried as Upright 11-172. This strain has a 3-year average of 8 to 10
bushels better than Jackson No.1 and other commercial varieties.
A plant breeding laboratory was established in the basement
Qf Morgan Hall. The primary purpose of this laboratory is to
1indways of obtaining species crosses for the improvement of our
annual and perennial legumes. Lespedezas, crimson clover, and
the vetches will receive immediate attention.
Research Projects
List of Projects
Production and Improvement of Cotton Varieties Suitable to
Tennessee Conditions.
Oat Breeding
Barley Breeding
Breeding and Genetics of Lespedezas
Breeding and Genetics of Crimson Clover
Breeding and Genetics of Vetches
Bulletins, Articles and Reports
Hancock, N. I.
Small Grain Research Changes to Meet Needs. Tennessee
Farm and Home Science Progress Report No.7, pp. 7, 8.
Ch@••• istry
The work of the Chemistry Department during 1953 was upon
the federally-supported projects that were listed in the 1952 re-
port. In addition were the studies conducted in collaboration with
the Atomic Energy Commission, and the several studies that were
supported by State Funds and through contractual agreements. A
large portion of the analytical work was required in the Chemistry
Animal Husbandry program, which involves the occurrences of
fluorine in the atmosphere, in waters from rain, streams, ponds,
and soilleachings, in vegetation, soils, and animal bones and tissues,
as such occurrences are related to plant and animal life in two
locales in two Tennessee counties.
The work of the year developed further evidence that additive
alkaline forms of magnesium are sorbed by the soil to extents
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beyond sorption of calcium from corresponding forms and that the
sorbed magnesium is recoverable through intense extraction
procedure, although it may not be recovered through exchange
procedur~s.
A distinctive finding was the high percentage recovery of K in
the 8-year's lysimeter leachings from large inputs of K-metaphos-
phate in contrast to a low percentage recovery of K from cor-
responding inputs of K-sulfate, whereas recoveries of K from the
two materials were comparable from the inputs at lighter rate.
An important related finding was that heavy input of K2S04 re-
sulted in its becoming fixed in and retained by the soil. A practical
application of the findings is that incorporations of the two potassic
materials should be made lightly and frequently.
From a study of the possibility that incorporations of ferti-
lizers and phosphate furnace slag would impart harmful concetra-
tions of fluorides to ground waters, the fluorine outgo from simple
fluorides proved decidedly less than the outgo from the siag and the
several soils registered decidedly differential capacities to retain
the fluorine of the additive fluorides.
Incorporations of rock phosphate, cryolite, fluorides of sodium
and magnesium, and sodium silicofluoride were compared in
measuring passage of their contents of fluorine into the rainwater
leachings from cropped and uncropped soils. The largest outgo
was from the magnesium fluoride, in contrast to a meager outgo
of fluorine from the apatite of the incorporated rock phosphate.
The capacity of the Hartsells soil to retain fluorine was decidedly
greater than the retentive capacity of the Clarksville soil. Even
though the Kentucky and Tennessee formations of Maury silt loam
had high native contents of fluorine, their respective leachings
carried were only 0.3 and 0.5 ppm of fluorine.
In the fifth year of the comparison between the migrations of
fluorine from fluorides of calcium and potassium in limestoned,
dolomited soils the outgo of fluorine, and of potassium, had been re-
pressed by the liming materials.
The effects that air-derived increments of hydrofluoric acid
exert upon soils were studied through surface applications of
solutions of that acid and full-depth incorporations in four soils.
In the lysimeter comparison of the migrations of magnesium
from incorporations of oxide, sulfate, and a double sulfate, the two
water-soluble sulfate fertilizers gave 40 to 50 percent recoveries,
against a 24 percent recovery from the oxide.
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In the second year of a study of the comparative liming ef-
fectiveness of limestone, dolomite, and TVA slag of like particle
size, the slag (#1406) proved the most reactive in the soils. The
10-12-mesh limestone and dolomite continued to register slow
decompositions.
The chemical phase of the jointly assigned Chemistry-Animal
Husbandry project has been pursued through analyses of fluorine
contents of rains, streams, ponds, soils, vegetation from field and
greenhouse, and of 850 samples of feed, pastures, bones and other
animal materials.
An experimentally prepared Ca45-labelled quenched calcium
silicate slag was utilized in an A.E.C.-U.T. collaborative study to
determine the proportions of the additive and native calcium that
pass into the rainwater leachings and into plant uptake. This
experiment is showing the effects from the added calcium upon the
conservation of the calcium native to the soils utilized.
In a study of the chemical effects induced by one of the best
known "soil conditioners", it was found that inputs of .05 percent
of it resulted in significant decreases in the uptake of calcium and
magnesium by several crops on eight soils, against substantial
corollary increases in the uptake of potassium and sodium.
Research Projects
Comparative Leachabilities of Five Incorporated Fluorides, With
and Without Cropping (W. H. MacIntire, W. M. Shaw, S. H.
Winterberg, A. J. Sterges, B. Robinson, and L. B. Clements).
Leachability of Fluorine from Incorporations of Hydrofluoric Acid
in Soils of Four Types (W. H. MacIntire and A. J. Sterges).
Comparative Liming Effectiveness of Limestone, Dolomite and TVA
Slag of Equal Particle Size (W. H. MacIntire, W. M. Shaw, and
B. Robinson).
Lysimeter Experiment on the Comparative Availabilities of Mag-
nesium Incorporated as Magnesium Oxide, Magnesium Sulfate
and "Sulfomag" in Four Soils (W. H. MacIntire, W. M. Shaw,
and A. J. Sterges).
Decomposition of Calcium and Magnesium Carbonates in Soils
under Field Conditions, Including Leaching Investigations (W.
H. MacIntire and W. M. Shaw).
Single and Cumulative Additions of Calcic and Magnesic Materials
in Lysimeters (W. H. MacIntire, W. M. Shaw, and Claire Veal).
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Migration, Fixation, Availability and Nature of the Combinations
that Ensue When P205 is Supplied to the Soil by Acid Phos-
phate With and Without Supplements of Limestone and
Dolomite. (W. H. MacIntire, W. M. Shaw, Brooks Robinson,
S. H. Winterberg, and A. J. Sterges).
Potassium Metaphosphate Availability (W. H. MacIntire, W. M.
Shaw, and Claire Veal).
Fluorine Contamination in Ground Waters from Incorporations of
Fluorides (W. H. MacIntire, W. M. Shaw, and B. Robinson).
The Effects of Certain Atmospheric Effluents Upon the Growth and
Composition of Plants, and Upon Animal Life, at Locales in
East and Central Tennessee (W. H. MacIntire, L. J. Hardin, and
analysts) .
Chemical Studies of New Fertilizer Compounds and Mixtures (W.
H. MacIntire, S. H. Winterberg, A. J. Sterges, and L. B. Clem-
ents).
Bulletins, Articles and Reports
Davis, D. E., MacIntire, W. H., Comar, C. L., Shaw, W. M.,
Winterberg, S. H., and Harris, H. C.
The Use of Ca45-labelled Quenched Calcium Silicate Slag in
Determination of Proportions of Native and Additive Calci-
um in Lysimeters and in Plant Uptake. Soil Science,
7~:153-163, August 1953.
Hardin, L. J., Associate Referee
Report on Fluorine in Soils. (Presented at September 1952
meeting of A.O.A.C.). Jour. A.O.A.C., 36:237-243, May 1953.
Hardin, L. J.
The Use of Perchloric-Nitric Acid Digestion in the Determina-
tion of Phosphoric Acid in Fertilizers. (Presented at Sep-
tember 1952 meeting of A.O.A.C.). Jour A.O.A.C., 36:874-
879, 1953.
Hardin, L. J., MacIntire, W. H., and Tubb, Mary E.
The Utility of the Willard and Winter Procedure for Determina-
tion of Fluorine Content of Fluoric Materials. (Is being
revised).
Hardin, L. J., Associate Referee
Report on the Determination of Fluorine in Soils. (Presented
at October 1953 meeting of A.O.A.C., Washington. In press).
TENNESSEE AGRICULTURAL EXPERIMENT STATION 25
Hardin, L. J., Maclntire, W. H.t and TUbb, Mary E.
The Use of Potassium Hydroxide as a Fusion Agent in the
Determination of the Fluorine Content of Vegetation. (Pre-
sented at October 1953 meeting of A.O.A.C., Washington.
In press).
Maclntire, W. H. and Stansel, T. B.
Steam Catalysis in Expediting Fluocalcinations of Dolomite
and Limestone Fines at Lower Temperatures. (Presented
at September 1952 meeting of A.C.S.). Ind. and Eng. Chern.,
45 :1548-1555, July 1953. -
MacIntire, W. H., Shaw, W. M., and Young, J. B.
Magnesic Minerals and Soils-A 4-year Lysimeter Study of
their Inter-reactivities. (Presented at September 1952
meeting of A.C.S.) Agr. and Food Chern., I: 56-61, 1953.
MacIntire, W. H., Referee
Report on Soils and Liming Materials (Presented at September
1952 meeting of A.O.A.C.) Jour. A. O.A.C., 36 :226-227, May
1953.
Maclntire, W. H.
Progress in Production and Usage of Fertilizers. Tenn. Farm
and Home Sci., Progress Report, No.5, Jan., Feb., Mar., 1953.
MacIntire, W. H., Shaw, W. M., Robinson, B., and Veal, Claire
Potassium Fixation-Differential Fixation of Potassium from
Incorporations of Metaphosphate and Sulfate in Two Soils.
(Presented at September 1953 meeting of A.C.S., Chicago.
In press).
Maclntire, W. H., Referee
Report on Soils and Liming Materials. (Presented before Octo-
ber 1953 meeting of A.O.A.C., Washington. In press).
MacIntire, W. H., Winterberg, S. H., Sterges, A. J., and Clements,
L. B.
Soil Conditioner-Chemical Effects of a Soil Conditioner upon
Plant Composition and Uptake. (Presented at S.S.S.A.
In press).
Maclntire, W. H., Hardin, L. J., and Hardison, Mary
Fluorine Acquired by Forage During Final Stage of Growth in
Outdoor and Washed Atmospheres. (In press).
Shaw, W. M., Associate Referee
Report on Exchangeable Hydrogen in Soils-The Titration of
Exchangeable Hydrogen with Calcium Carbonate and Re-
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sultant pH Values of Certain Soils. (Presented at Septem-
ber 1952 meeting of A.O.A.C.). Jour. A.O.A.C., 36 :230-237,
May 1953.
Shaw, W.M.
Reaction of Calcium Carbonate with Soils and Determination of
Calcium Sorption Capacities. Jour. A.O.A.C., 36 :421-444,
1953.
Shaw, W. M., Associate Referee
Report on Exchangeable Hydrogen in Soils-pH Values as
Related to Degree of Calcium Saturation under Varying
Conditions. (Presented at October 1953 meeting of A.O.A.C.
Washington. In press).
GENERAL CHEMISTRY
Experimental work in the preservation of foods by freezing,
canning, dehydrating, and juicing was continued. In the course
of the work, special attention was directed to a study of the various
factors that affect. the quality of raw and processed fruit and
vegetable products. Our findings have been helpful to the farmer
and commercial food processor in selecting varieties that are well
suited for freezing and canning preservation, and accepted by the
consumer.
The following products were experimentally processed during
the year: Green beans, 4 varieties, totaling 31/2 tons; Strawberries,
2 varieties, totaling 3 tons; Cauliflower, 800 pounds; and smaller
amounts of broccoli, peaches, and pears.
In the experimental packing of fruits - strawberries and
peaches - various percentage combinations of surcrose and corn
sweeteners were used. Studies are being made of the degree of
sweetness, color, and texture of fruit as affected by the kind of
sweeteners used.
Experiments in dehydrofreezing of green beans and apple
slices were conducted. Thus far, results indicate that after four
months in _5°F. storage there is practically no difference in flavor
between cooked dehydrofrozen beans, and cooked beans of the
same variety frozen with full water content. The advantages to
be gained by partially dehydrating the product prior to freezing
are (1) quality is better than when completely dehydrated, and
(2) there is a saving of packaging material and of space in the
home freezer-storage cabinet.
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Tests are being made of the protective quality of various
wrapping and packaging materials. Tests thus far indicate that
polyethylene-coated papers are entirely satisfactory for meats of
various kinds.
Studies in connection with pasture fertilization and forage
quality were continued.
Chemical analysis of forage samples obtained in the year 1953
is in progress. (Cooperators: O. H. Long, J. K. Underwood).
Analyses were made of LeConte and Forked Deer oat forage
from a "Time and Rate of Nitrogen Application" study; and of
alfalfa from a "PK Topdressing" experiment. (Cooperators: O. H.
Long, W. L. Parks).
A greenhouse study was undertaken in which orchard grass,
Kentucky bluegrass and upright and prostrate types of tall fescue
were grown at 3 soil pH levels and at 2 fertility levels. (Coopera-
tor: J. K. Underwood).
Experiments were conducted to determine the bacterial con-
tent of frozen vegetables. It was found that the present conven-
tional method as used on green beans does not give reproducible
results. An attempt is being made to improve the method by (1)
refinement of techniques, (2) selection of suitable dye, and (3) a
limited statistical evaluation of data obtained.
The presence of coliform bacteria was confirmed in 11 percent
of 72 samples of strawberries either not washed, or washed in
untreated water. False positive presumptive results were obtained
from samples of berries washed in chlorinated water. Washing
berries in water containing detergents does not eliminate coliform
bacteria. Tests show that tryptone lauryl sulfate broth is unsatis-
factory for the detection of coliform organisms in strawberries.
Research Projects
The following projects are under way in the Department of
General Chemistry:
Preservation of Fruits and Vegetables by Freezing (G. A. Shuey
and Ivon E. McCarty).
Home Preservation of Fruits and Vegetables by Dehydration (G. A.
Shuey, Ivon E. McCarty, and Sarah M. Woods).
Factors Affecting the Quality of Strawberry and other Fruit
Juices (G. A. Shuey and Ivon E. McCarty).
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Nitrogen and Ash Constituents of Cultivated Grasses and Legumes
as Influenced by Environmental Factors and Cultural Prac-
tices (K. B. Sanders and Sarah M. Woods).
Pasture Fertilization and Forage Quality (0. H. Long, K. B.
Sanders, and J. K. Underwood).
Improvement of Cultivated Grasses (J. K. Underwood, J. K.
Leasure, and L. N. Skold).
Determination of the Presence of Coliform Bacteria on and in
Fresh and Frozen Small Fruit, and Study Methods of Elimina-
tion (J. O. Mundt, G. A. Shuey, and Ivon E. McCarty).
Bacteriology of Green Beans and Other Frozen Vegetables by
Direct Microscopy (J. O. Mundt and G. A. Shuey).
Bulletins, Articles and Reports
The following articles have been published and manuscripts
prepared by members of the General Chemistry Department dur-
ing the year:
Shuey, G. A., and Morgan, A. H.
_Dunking Machine Speeds Fruit Processing. Tenn. Farm and
Home Science, No.8, Oct., Nov., and Dec., 1953.
Sanders, K. B.
Do Fertilizers Improve the Quality as Well as Increase the
Yield of Pasture Forage? (Manuscript prepared for publica-
tion).
Drain, Brooks D., and Shuey, G. A.
Breeding and Testing Fire Blight-Resistant Pears. (Manuscript
prepared for publication).
The primary research with dairy products in 1953 was direct-
ed toward the improvement of cheddar cheese. A body defect,
"slit openness," which previously had been controlled by increased
salting of the curd was found not to be related to the percentage of
salt in the finished cheese. Another satisfactory means of control-
ling the defect which was developed, is to incubate the cheese
cultures at 32°C. rather than the usual 21°C. Enzyme and bacterial
factors associated with desirable cheddar cheese flavor are being
determined.
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Further study in the bacteriology of mastitis has shown that
streptococci similar to those isolated from infected milk are present
in a wide variety of stable materials such as manure, saliva, bed-
ding, hay, grain, and drinking tank water. Chlorinated wash
water easily killed these organisms since no streptococci could be
found in wash water which originally had contained 200-400 ppm
chlorine even after six udders had been washed. Teat-cup steriliza-
tion has not reduced the incidence of mastitis, which is presumed to
arise from stable contamination.
Many phases of investigations with dairy cattle have been
continued. Progress toward breeding a high milk-producing
capacity into dairy cows is being made, with daughters of three
proved sires now averaging 9812, 9667, 9400 pounds of milk an-
nually. Many young sires are in the process of being proved.
Rotation grazing has been proved to be a satisfactory method of
maintaining alfalfa-orchardgrass pastures. Removal of the first
cutting as hay or silage results in better maintenance of the alfalfa
stand, but full season grazing results in more milk per acre, due
to the lower feeding value of the hay or silage than of the pasture.
Feeding alfalfa-orchardgrass silage in winter as the sole roughage
has maintained production as well as when silage and hay together
were fed. Irrigation of pastures over the past three summers has
increased the milk cow carrying capacity 46%. The milk return
per acre above irrigation and feed costs has averaged $99.68.
Feeding a thyro-active supplement to cows for 100 days in
winter was found to be a profitable practice; resulting in an
average of 740 lbs. more milk and $24 more return over feed cost
as well as aiding the establishment of a higher marketing base.
Identical twin heifers fed thyroxine increased to about 8 lbs. per
day above their normally-fed mates. Preliminary studies show
that cows will not drop below normal production if the thyro-
active feed is withdrawn over a three week period. Large increases
in body weight which occur at this time appear to be due to the
resumption of normal fill; so most of the body-weight loss during
thyroxine feeding is corrected quickly without extra feeding.
Fourteen sets of identical twin dairy heifers are being used in
critical comparative experiments of different herd management
practices. During the first lactation it was found that heifers
heavily-fed and fattened before calving produced less than their
leaner twins. Comparisons are also being made between early
and late calving ages, between returns from veal suckling compared
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to milking and hand feeding, between a limited or no dry period
compared to a 60 day dry period, as well as the thyroxine-feeding
experiments discussed above.
In a long-time experiment after 6 years, pasture for dairy
bulls has not yet shown any advantage over dry lot feeding of good
hay and grain. Calf-feeding research has been conducted to com-
pare feeding the same amount of milk over a 6 weeks or a 9 weeks
period and also to evaluate the influence of rumen inoculation for
calves. Preliminary results indicate only small differences due to
these practices. The Dairy Department also has cooperated with
the U.T.A.E.C. program in several investigations with dairy cattle
which are listed in another section of this report.
Research Projects
The following research projects are under way in the Depart-
ment of Dairying:
The Effect of Supernormal Growth of Dairy Heifers upon Their
Milking Qualities (E. W. Swanson).
Maintaining or Improving Fertility of Dairy Bulls or Their Semen
Used for Artificial Insemination (E. W. Swanson).
Elements of a Program to Control Mastitis in Pen-Type Barns
(B. T. Throop, W. W. Overcast, and E. W. Swanson).
Feeding Thyroidally Active Materials to Dairy Cows (E. W.
Swanson, S. A. Hinton, B. T. Throop).
Radioisotopes in the Investigation of the Physiology of Milk Secre-
tion (R. A. Monroe, E. W. Swanson and C. L. Comar).
Importance of the Dry Period and Management of Dairy Cows
During the Dry Period (E. W. Swanson and S. A. Hinton).
Raising Dairy Calves-A Comparison of Two Methods of Milk
Feeding, With and Without Rumen Inoculation, Upon the
Growth and Feeding Efficiency of Dairy Calves (E. W.
Swanson, S. A. Hinton, and C. E. Wylie).
The Effect of Veal Production by Leaving the Suckling Calf with
Its Dam Upon the Lactation Curve and Milking Economy
(E. W. Swanson, C. E. Wylie, and S. A. Hinton).
The Influence of a Previous Lactation Upon the Milk Production of
Three-year-old Heifers (E. W. Swanson).
Influence of Starter Incubation Temperature of 32°C. upon the
Associate Organisms and Slit Openness in Cheddar Cheese
(W. W. Overcast).
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The Proteolytic Activity of Bacteria in the Ripening of Pasteurized
Milk Cheddar Cheese (W. W. Overcast).
The Influence of Holding Raw Milk at 4°C. upon the Bacterial
Content and the Flavor (W. W. Overcast).
The Seasonal Development of a Slit Openness Defect in Cheddar
Cheese (T. W. Albrecht).
Study of the Protein Breaddown in Cheddar Cheese as Effected by
the Temperature of Pasteurization of the Milk (T. W.
Albrecht).
Study of the Factors Responsible for the Nonnal Development of
the Cheddar Cheese Flavor (T. W. Albrecht and H. Jaynes).
Development of Strains of Dairy Cattle especially adapted to
Southern Conditions (R. H. Lush, B. P. Hazlewood, A. G. Van
Horn, and W. M. Whitaker).
The Effect of Early and Delayed Grazing on Milk Production of
Legume Mixtures (A. G. Van Horn, W. M. Whitaker, and R. H.
Lush) .
The Effect of Irrigation on Pastures for Dairy Cattle (A. G. Van
Horn, W. M. Whitaker, R. H. Lush, and J. R. Carraker).
Comparative Value of Perennial and Winter Annual Grazing Crops
for Cool Weather: Crimson Clover vs. Ladino Clover with Tall
Fescue (A. G. Van Horn, W. M. Whitaker, and R. H. Lush).
Feeding Value for Milk Production of U.S. No.3 Korean Lespedeza
(or Other Hay) Fed with Silage vs. Silage as Sole Roughage
(A. G. Van Horn, W. M. Whitaker, L. A. Moore, and R. H.
Lush).
Winter Grazing for Dairy Cows (R. H. Lush, E. J. Chapman, J. B.
McLaren, and C. E. Wylie). (Inactive)
Bulletins, Articles and Reports
The following bulletins and articles have been published by
members of the Dairy Department during the year:
Swanson, E. W. and Boatman, J. P.
The Effect of Thiouracil Feeding Upon the Seminal Characteris-
tics of Dairy Bulls. J. Dairy Science 36 :246-252. 1953.
Swanson, E. W. and Hinton, S. A.
The Economy of Winter Feeding Thyroactive Supplement Under
a Base-Surplus Marketing Plan. J. Dairy Science 36 :582.
1953.
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Swanson, E. W.
Dairying with Duplicates Provides Answers. Tennessee Farm
and Home Science No.5, p. 5, 1953.
Swanson, E. W.
More Milk with Thyroprotein Supplement, But It must be Fed
with Care. Tennessee Farm and Home Science, No.7, p. 6,
1953.
*Monroe, R. A., Visek, W. J., Swanson, E. W., and Comar, C. L.
Investigations on the Secretion of Calcium into Milk Using
Radioactive Tracers. Journal of Dairy Science 36 :590. 1953.
*Visek, W. M., Monroe, R. A., Swanson, E. W., and Comar, C. L.
Determination of Endogenous Fecal Calcium in Cattle by a
Single Isotope Dilution Method. Journal of Nutrition
50 :23-33. 1953.
*Visek, W. M., Monroe, R. A., Swanson, E. W., and Comar, C. L.
Calcium Metabolism in Dairy Cows as Studied with Ca45.
Journal of Dairy Science 36 :373-384. 1953.
program.
Lush, R. H., Van Horn, A. G. and Chapman, E. J.
Pasture Irrigation. 50th Pro. Ass'n. Sou. Agr. Workers, Feb.,
1953.
Lush, R. H.
Resume of Papers on Pasture Irrigation. 50th Pro. Ass'n. Sou.
Agr. Workers, Feb., 1953.
Lush, R. H. .
Pasture Irrigation, Techniques and results in Tennessee. 10th
Sou. Pasture and Forage Crop Improvement Conference,
June, 1953.
Lush, R. H., Van Horn, A. G., Whitaker, W. M., and Throop, B. T.
Dairy Pasture Irrigation Results. Journal of Animal Science,
Vol. 12, No.4, 1953.
Lush, R. H.
There's Profit in Having Rain when You Need it. The Pro-
gressive Farmer, March, 1953.
Lush, R. H.
Outdoor Manger Replaces the Old Barn. Better Crops with
Plant Food, Vol. 37, No.9, Nov., 1953.
Lush, R. H.
Breeding for High Milk Production in Jerseys. Tennessee
Farmer, Vol. 49, No.1, Oct.-Nov., 1953.
·These reports were prepared from work done at the U.T.A.E.C. program.
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Van Horn, A. G., Whitaker, W. M., Lush, R. H., and Throop, B. T.
The Effect of Irrigation on Pastures for Dairy Cattle. 48th
Annual Meeting, American Dairy Science Association, June,
1953.
Overcast, W. W., Jarman, E. R., and Albercht, T. W.
Influence of Rate and Temperature of Cooking in the Time
Required to Manufacture Cheddar Cheese from Pasteurized
Milk. Journal of Dairy Science 36:757-761. July, 1953.
EntoDf,ology
Research on entomology projects was affected by the severe
drought of the past season. For example, in comparing sprayed
and unsprayed cotton, data obtained in Lawrence County showed
that the regularly sprayed plants had in midseason about a bale
more per acre than unsprayed cotton. At picking time, after
several weeks of severe drought, the yields of sprayed and un-
sprayed cotton were about equal. With the onset of dry weather
there was not sufficient moisture for the sprayed plants to maintain
the potential crop gained by insecticide treatments.
Drought conditions in the fall seasons of 1952 and 1953 have
prevented Hessian fly studies as the early-planted wheat did not
come up until after the fly season was over. Ordinarily the
Mexican bean beetle can be used for testing insecticides on beans;
however, this season two crops of snap beans were grown without
the untreated plants' being damaged as usual.
Tests were continued on the use of mixtures of insecticides
and fertilizer to control the flea beetle injury on sweet potatoes.
The data obtained showed good control with both aldrin and
heptachlor.
Organoleptic tests on burley tobacco treated with Dilan, TDE,
malathon, lead arsenate and Systox in 1952 indicate no consistent
differences. Additional treatments of endrin, Systox and TDE in
sprays were applied this past season.
Soybeans are an important crop in Tennessee and insects are
of considerable importance. In a preliminary test nine applications
of 20% toxaphene dust increased the yield 5.7 bushels per acre.
The most destructive insects controlled were blister beetles and
grasshoppers. Some other insects that attack soybeans are
Mexican bean beetle, bean leaf beetle, seed corn maggot and corn
earworm.
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Tests of new insecticides on peaches were continued, but the
insect population was too low for comparisons.
Research Projects
The following research projects are under way in the Depart-
ment of Entomology:
Flea Beetles Attacking Sweet Potatoes (S. Marcovitch and W. W.
Stanley) .
New Insecticides Derived from Coal Tar Products (W. W. Stanley
and S. Marcovitch).
Ecology and Control of Tobacco Insects (W. W. Stanley and S.
Marcovi tch) .
The Control of Insects Attacking Peach (W. W. Stanley and S.
Marcovitch) .
A Study of the Life History and Means of Control of Insects that
Affect the Growth of Cotton (W. W. Stanley and S.
Marcovitch) .
Breeding for Improvement in Wheat Varieties to Include Resist-
ance to Disease, Hessian Fly, and Changes in Morphological
Characters (J. O. Andes, N. 1. Hancock, and W. W. Stanley).
Bulletins, Articles, and Reports
The following bulletins and articles have been published by
members of the Entomology Department during the year:
Andes, J. 0., Stanley, W. W., and Pelton, W. C.
All-Purpose Home Fruit Spray Schedule. Tenn. Agr. Ext. Ser.
Leaflet 73, February, 1953 (Revision).
Control of Livestock Pests. Tenn. Agri. Ext. Ser. Leaflet 90
(Revision) .
Marcovitch, S.
Report to the Government of Israel on Plant Protection. F.A.O.
Report No. 151 (Food and Agriculture Organization of the
United Nations). Rome, September, 1953.
Stanley, W. W.
Research Must Keep Ahead of Cotton Pests. Farm and Home
Science No.5, March, 1953.
Stanley, W. W.
Station Watches Corn Borer. Farm and Home Science No.8,
December, 1953.
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Hona@EeoDonaies
Foods and Institution Management
Work on the freezing preservation of batter and dough pro-
ducts has been continued. During the year emphasis has been
placed on investigations of the different freezing and storage
temperatures on the keeping quality of cake batters.
A plain shortened cake batter was used for these tests. Batters
were prepared with each of the three types of baking powder com-
monly used for home baking: sulfate-phosphate, phosphate and
tartrate. The batters were frozen and stored under three tempera-
ture combinations.
On the basis of incomplete analysis of the data, the following
observations have been made. There was some loss of carbon
dioxide with each type of baking powder under each temperature
condition. The losses tended to increase with increased storage
time. The loss was greater when batters were stored at O°F.
than when stored at -20°F. Freezing at -20°F. prior to zero storage
did not improve the retention of carbon dioxide. Batters contain-
ing tartrate baking powder tended to lose more carbon dioxide dur-
ing zero storage than those containing either phosphate or sulfate-
phosphate baking powder. Quality deterioration of cakes baked
from frozen batters tended to pallallel the losses of carbon dixoxide.
There seemed to be considerable evidence that the freezing and
storage temperature had more effect on the quality of cakes baked
from frozen batters than the type of baking powder employed.
Home Management
Research home management is focused on two subjects,
Functional Requirements and Facilities for Southern Homes, and
Farm Family Income and Expenditures.
This year the principal objective in housing research was to
test under laboratory conditions the adequacy of counter and floor
space in 3 kitchen-dining arrangements which might be used in
rural homes.
Farm family income and expenditure data have been used to
investigate the effect of the basis of classification on the pattern of
family expenditures. Disposable net cash income, age of husband
and family size were the three bases of classification explored.
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Total family expenditures and 14 specific categories of ex-
penditures have been studied. The value of farm furnished food
and fuel as well as the characteristics of the families were sum-
marized.
Nutrition
The Department of Nutrition this year completed the col-
lection of data for the calcium metabolism project designed to
develop an adequate dietary for persons suffering from food allergy.
Tabulation and statistical analyses of the data, including bone
density measurements, collected during the 3 years of experimental
work is in progress. Although the final interpretation of the data
has not been completed, it seems evident that when young college
women are given diets restricted as would be necessary for persons
with certain common food allergies, they can be kept in metabolic
balance in respect to calcium, phosphorus, riboflavin and nitrogen
by means of a diet of common foods plus appropriate amounts of
dicalcium phosphate and riboflavin.
Other findings of fundamental nutritional importance were
obtained in relation to availability of calcium from different sources
and to possible greater requirements for riboflavin for young women
in this age group than indicated by present recommended al-
lowances.
The bone density studies were extended by taking additional
series of X-rays on both growing and adult rats on different levels
of calcium intake. Tracings of the films are being made for the
calculation of bone densities.
Textiles and Clothing
During the year the Department of Textiles and Clothing
continued its work on the serviceability of Tennessee cotton and
on consumer preferences in certain clothing items.
The serviceability part of the study on· Tennessee cotton is
nearing its completion. One Master's thesis and two problems in
lieu of thesis were completed on the study during the past year.
Work for 1953 on the Consumer Preference Study included
sending, receiving, recording and filing mail concerning the cloth-
ing items; charting purchases; and making the proposed final
tabulation of information on blouses and personal data. Inter-
viewers were sent out in March to secure summaries and question-
naires for the fourth buying period.
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Child Development and Family Relationships
The Department of Child Development and Family Relation-
ships this year concentrated equally upon the development of a
research design and upon the accomplishment of certain ex-
perimental procedures included within the design. This research,
which deals with rural Tennessee parent-child relationships, was
incorporated as a contributing project of the Southern Regional
Family Life Project. The primary objective of the departmental
research is to determine the strength of relationship between cer-
tain child-rearing attitudes of rural parents and various behaviors
of their 6-, 7-, and 8-year-old school children.
Research Projects
The following research projects are under way in the Home
Economics research program:
Freezing Preservation of Precooked and Ready-to-Cook Food Pro-
ducts in which Wheat Flours are Used (Bernadine Meyer,
Ruth Moore and Ruth Buckley).
Space Requirements for Meal Service and Preparation in Southern
Rural Homes (Lorna J. Gassett and Myra L. Bishop; M. A.
Sharp of Agricultural Engineering cooperating).
Rural Spending Ways (Josephine Staab and Myra L. Bishop).
The Utilization of Calcium in Restricted Diets and Interrelation-
ships of Calcium with other Dietary Constituents in these
Diets (D. E. Williams, F. A. Schofield, E. Morrell, B. B.
McDonald and F. L. MacLeod).
Calcium and Phosphorus Metabolism - Interrelationships with
Other Nutrients (D. E. Williams, E. Morrell, B. B. McDonald,
F. A. Schofield and F. L. MacLeod).
A Study of Tennessee Cotton: Certain of its Chemical and Physical
Properties Related to its Ultimate Consumer Use and Service-
ability (Ruth Galbraith, Ida A. Anders, and Geneva Hamilton).
Consumer Preferences in Six Selected Clothing Items (Helen
Thomas and Ida A. Anders).
Relationships between Child Rearing Attitudes of Rural Parents
in Tennessee and Selected Behaviors of Their Children (Harold
D. Holloway and Mary E. Keister).
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Horticulture
The work of the horticulture department falls into three gen-
eral classes. Breeding, which includes pears, strawberries, toma-
toes, beans, sweet potatoes and bramble fruits, with associated
variety testing; culture, which includes general cultivation, irriga-
tion and weed control; and nutrition, which includes work with the
materials used by plants and supplied by the soil.
Five of the staff members are engaged in breeding programs.
Four pear varieties were proposed for introduction during the year.
A study of the nature of the sterility of crosses with Rubus
albescens was begun. R. ludwigii has been quite a satisfactory
parent as compared with R. crataegiflora. 'J:he variety Haupt, a
diploid, has been useful in crosses with several tetraploid varieties.
A tomato variety, STEP 190, under test with the southern variety
trial group has received much favorable comment. A line of sweet
potatoes, 50-19. was 15 to 20 percent more productive and better
colored inside than Porto Rico this year.
All staff members have been engaged in cultural tests includ-
ing rotations, systems of weed control and effects of mulching.
Most staff members are working with one or more fertility
problems particularly with reference to small fruit and vegetable
crops.
Research Projects
The following research projects are under way in the Depart-
ment of Horticulture:
Breeding Commercial Strawberries (W. E. Roever, B. D. Drain,
B. S. Pickett).
Breeding Tomatoes for Tennessee (W. E. Roever, H. D. Swingle).
Breeding Blackberries (T. H. Jones; G. A. Shuey, cooperator.)
Inheritance in Raspberries (B. D. Drain and G. A. Shuey).
Breeding for Fire Blight Resistance (B. D. Drain, G. A. Shuey,
Lawson Safley, W. E. Roever, and J. O. Andes).
Inheritance in Garden Beans (A. B. Strand).
Sweet Potato Improvement (H. D. Swingle, W. E. Roever).
Grape Variety Test~ (T. H. Jones, T. R. Gilmore).
Vegetable Variety Tests (H. D. Swingle, T. R. Gilmore, W. E.
Roever, A. B. Strand).
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Tree Fruit Variety Tests (T. H. Jones, T. R. Gilmore, Lawson
Safley, W. E. Roever).
Strawberry Variety Tests (T. R. Gilmore, W. E. Roever, T. H.
Jones, B. D. Drain).
Fertility Experiments for Vegetable Crops (W. E. Roever, H. D.
Swingle, T. R. Gilmore).
Strawberry Fertilization (T. R. Gilmore).
Cultural Methods for Vegetable Crops (T. R. Gilmore, B. D. Drain,
W. E. Roever).
Cultural Methods for Strawberries (T. H. Jones, T. R. Gilmore,
L. R. Seatz, J. K. Leasure).
Orchard Soil Management (B. S. Pickett, T. H. Jones, B. D. Drain).
Nut Crops (B. D. Drain, Spencer Chase, Lawson Safley, and others).
Nursery Stock Improvement (B. D. Drain).
Insecticidal and Fungicidal Injury of Horticultural Plants (B. D.
Drain and others).
Propagation Methods (Station Staff).
Irrigation (A. B. Strand, B. D. Drain, W. E. Roever, B. S. Pickett,
T. R. Gilmore).
Storage and Marketing (H. D. Swingle).
Peach Varieties (Troy H. Jones, G. A. Shuey).
Liming Vegetable Crops (W. E. Roever)
Tomato Variety Trials (W. E. Roever and H. D. Swingle)
Sweet Potato Variety Trials (H. D. Swingle, W. E. Roever).
Apple Variety Trials (T. R. Gilmore).
Strawberry Rotation Studies (Troy H. Jones).
Bean Variety Trials (T. R. Gilmore)
Cole Crops Variety Trials (T. R. Gilmore, H. D. Swingle)
Vegetable Fertilization Studies (H. D. Swingle, W. E. Roever, T. R.
Gilmore, A. B. Strand).
Weed Control in Strawberries (Troy H. Jones and Keith Leasure).
Ornamentals (B. D. Drain, A. C. Koelling)
Bulletins, Articles, and Reports
The following bulletins and articles have been published by mem-
bers of the Horticulture Department during the year:
Drain, Brooks D.
Introducing Four New Pears for Tennessee. Proceedings of
the Tennessee Horticulture Society, 1953.
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New Blight Resistant Quality Pears. Tennessee Farmer.
December 1953.
Selected Varieties of Fruits and Vegetables for Tennessee.
Tenn. Agr. Exp. Sta. Cir. No. 84. Revised 1953.
Gilmore, T. R.
Lime ups Strawberry Yields in Plateau Station Experiments.
Tenn. Farm and Home Science No.7, p. 12, 1953.
Jones, T. H., et al.
Fruits Selected, Bred for Tennessee Growers. Tenn. Farm and
Home Science No.6, p. 6, 1953.
Pickett, B. S. and Strand, A. B.
The Effect of the Interaction of Season and Irrigation on Yields
of Beans. Submitted to A.S.H.S. August 13, 1953.
Physies
FIBER RESEARCH LABORATORY
In the 1952 Annual Report, the completion of the Stelometer
was mentioned .. This instrument has helped greatly in a study of
the way in which fiber strength affects yarn strength. As was
predicted, yarn strength correlates better with fiber strength
measured at 1/8 inch gauge length than with that measured at
zero gauge length (0.87 vs 0.60).
The effects on strength measurements of fiber friction and
elongation, clamp surfaces, clamp screw lubricants, etc. were in-
vestigated.
A new fineness tester, the Speedar, was designed, constructed
and tested with satisfactory results.
SPINNING LABORATORY
A spinning test to evaluate cottons using one-pound samples
was developed and put into operation to determine yarn strength,
uniformity and processing behavior for new varieties of cotton
grown by breeders at stations throughout the cotton belt. Work is
under way to develop a test using samples of cotton as small as 40
grams.
The rapid processing of small cotton samples necessitated the
development of the following miniature equipment which has been
completed: A new type opener, a miniature card stripper, a roll-
TENNESSEE AGRICULTURAL EXPERIMENT STATION 41
setting gauge, a rapid drafting-roll setting system, and a miniature
skein winder.
To test the strength and uniformity of small samples of yarn
in large numbers, the development of automatic methods becomes
desirable. Work is under way to convert an inclined-plane single-
strand yarn tester to give an automatic average of breaks, and on a
multiple-pendulum type single-strand yarn tester to give an auto-
matic average of breaks, with their standard deviation. A pilot
model has been completed of a beta-ray uniformity analyzer for
yarns, rovings and slivers to give automatically an average and
standard deviation values of weight per unit length.
It was shown that the strength of cotton yarns could be boost-
ed up to 12% in the higher twist regions by· the use of double
trumpet spinning. A new method of converting yarn strength
from one count to another was worked out to require the spinning
of only one count and the measurement of fiber fineness. A new
twist-multiplier chart for yarns based on fiber length and fineness
was worked out which permits the maximum strength to be
realized from any cotton in a spinning process.
Research Projects
The following research projects are being conducted by the
Fiber Research Laboratory, and the Spinning Laboratory:
Rapid methods for measuring length and other properties of cotton
fibers (K. L. Hertel, C. J. Craven, Reba Lawson, Ray Mink, and
Sherman Breeden).
Development of New and the Improvement of Existing Instruments
and Techniques for Measuring Properties of Cotton (K. L.
Hertel, C. J. Craven, Reba Lawson, Ray Mink, and Sherman
Breeden).
Theory of Textile Fabrics (K. L. Hertel, C. J. Craven).
Development and Organization of Small Scale Spinning Tests.
P. R. Ewald, C. B. Landstreet, Herbert Hutchens)
Development of Apparatus and Equipment for Processing Small
Quantities of Cotton into Yarns for Testing Purposes. (P. R.
Ewald, C. B. Landstreet, Herbert Hutchens).
Development of New and Improvement of Existing Instruments
for Measuring the Properties of Cotton Yarns. (P. R. Ewald,
C. B. Landstreet).
Experimental and Theoretical Studies of Cotton Yarn Strength and
Structure (P. R. Ewald, C. B. Landstreet)
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Bulletins, Articles, and Reports
The following bulletins, articles, or reports were published or
presented within the past year by representatives of the Fiber
Research Laboratory and the Spinning Laboratory:
Hertel, K. L.
Fiber Strength and Extensibility as Measured by the Arealo-
meter. Proc. of National Cotton Council Clinic, February,
1953.
Hertel, K. L.
Strength and Elongation of Fiber Assemblies. S-l Committee
Meeting, Auburn, Ala., August, 1953.
Landstreet, C. R, and Ewald, P. R.
Double-Trumpet Spinning and Its Effect on Yarn Strength.
Textile Industries, May, 1953.·
Landstreet, C. R, Ewald, P. R., Hertel, K. L., and Craven, C. J.
Effect of Fiber Length and Fineness on Optimum Twist
Multiplier for Cotton Yarns. Presented by C. R Landstreet
at meeting of Am. Soc. Quality Control, Carolinas Section,
Raleigh, N. C., October, 1953.
Plant Pathology
Control of plant diseases was slanted towards current applica-
tion, although the long range aspect of most projects was not
disregarded. Studies on barley scald were rounded out and the
information obtained incorporated into the general cereal breeding
program. Of the numerous lines of wheat developed for disease
resistance two were found worthy of purification for possible
release as new varieties after final evaluation, including milling
tests. Several hundred hybrids were developed in collaboration
with N. I. Hancock for further refinements in future improvement.
Progress in developing disease-resistant dark tobacco varieties was
encouraging, with fields tests corroborating plot and greenhouse
findings of the previous winter. Varieties suitable for release are
now in the foreseeable future having not only resistance to mosaic,
wildfire, and black shank, but quality approaching the standard
varieties. Burley work is reported by the Tobacco Experiment
Station. Information obtained from the fungicide experiments
resulted in further efficiency in spraying apples, especially in the
western part of the State where cedar rusts are important. Of
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numerous new chemical formulations and compounds tested in
the laboratory a few were found worthy of field trials in more
extended experiments, one of which arrested the growth of the
crown rot organism on crimson clover. Although the field tests of
tomatoes resistant to fruit rot were nullified by the drought,
laboratory and greenhouse work continued to bear out the resist-
ance of several lines previously obtained, thus providing a potential
source of material for breeding. In collaboration with the V.S.D.A.
survey team it was found that 12 important tobacco counties did
not have the cyst nematode. Field tests of several nematocides
indicated that highly infested areas could be profitably treated,
and groundwork was laid for more extensive tests in the future.
Studies made on distribution of cotton wilt indicate Verticillium is
not spreading rapidly, is restricted and economically unimportant
except in local areas, but in such regions is serious. There were
numerous side experiments made in conjunction with the major
objectives which in most cases provided immediate answers to
restricted phases of these projects.
Research Projects
The following research projects are under way in the Depart-
ment of Plant Pathology:
New Fungicides and Their Relative Efficiency and Practicability as
Compared With the Fungicides Commonly Employed at Pre-
sent (J. O. Andes, James M. Epps, and E. S. Brown).
Breeding for Improvement in Wheat Varieties to Include Resistance
to Disease, Hessian Fly and Changes in Morphological Charac-
ters (J. O. Andes, N. 1. Hancock, and W. W. Stanley).
The Development of Tomato Varieties Resistant to Fruit Rots
(E. L. Felix).
Strawberry Root Rots and Their Control (E. L. Felix).
Breeding Disease-Resistant Dark Tobaccos (D. H. Latham and
E. E. Clayton, V.S.D.A.).
Black Shank of Tobacco (D. H. Latham and E. E. Clayton, V.S.
D.A.).
Control of Cotton Verticillium Wilt (James M. Epps).
Root Diseases of Small Cereals (H. E. Reed).
Barley Scald and Its Control in Tennessee (H. E. Reed).
Alfalfa Crown Rot Control (J. O. Andes and E. S. Brown).
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Bulletins, Articles, and Reports
Andes, J. O.
Small Grain Research Strikes at Disease. Tenn. Farm and
Home Sc. No.6, p. 5, 1953.
Andes; J. O.
The 1954 Spray Recommendations. Tenn. State Hort. Soc. (rep.)
1953.
Epps, James M.
Results of Fungicide Experiments 1953. Tenn. State Hort. Soc.
(rep.), 1953.
Felix, E. L.
Susceptibility to Tomato Buckeye Rot Fungus in Tennessee.
(Abst.) Phytopath. 43 :290, 1953.
Mullett, R. P., Stanley, W. W., Andes, J. 0., and Leasure, J. K.
Recommended Insecticides, Fungicides, and Herbicides. Agr.
Ext. Ser. Sp. Cir. 394, 1953.
Reed, H. E.
Occurrence of Arborvitae Blight in Tennessee. PI. Dis. Rept.
37 :258-259, 1953.
Poultry
Poultry nutrition, breeding, parasitology and processing tech-
nology received emphasis during the year by poultry research
workers.
Single Comb White Leghorn pullets reared on pasture and al-
lowed free access to a 17% all mash growing ration increased 53.3%
in weight during the 15 weeks they were on range. Pullets re-
ceiving 90% of full feed gained 47.7% ; those receiving 80% of full
feed gained 38.3% while the pullets receiving 60% of full feed
gained 33.7% in weight for this period. It required six weeks for
the pullets receiving 60% of full feed on range to reach 50% in rate
of lay after being housed and fed a laying ration ad lib, as much
of the laying mash after housing was used for body development.
During the first six weeks in the laying house the lot receiving full
feed on range and laying mash ad lib after housing required 6.92 lbs.
to produce a dozen eggs. Those receiving 90% of full feed on
range required 7.39 lbs. of feed to produce one dozen eggs. The
pullets developed on 80% of full feed required 8.46 lbs. while those
restricted to 60% of full feed required 8.73 lbs. of feed to produce
one dozen eggs.
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An animal protein concentrate called poultry meat scraps,
commercially prepared from offal secured from poultry processing
plants, was used in nutritional trials during the year. Data in-
dicate the vitamin content equal to or better than the vitamin con-
tent occurring in commercially available meat scraps or fish meal.
The amino acid content was similar to animal protein concentrates.
The protein quality of chicken meat scraps was superior to meat
scraps prepared from four footed animals when measured in growth
response of young rats. It was concluded that poultry meat scraps
are a good source of protein and superior to commercially available
meat scraps and can replace a part of the fish by-products in broiler
rations.
Through the use of radioactive calcium in studying the move-
ment of dietary calcium to the bones of chicks it was concluded that
an organic factor besides Vitamin D is involved in bone mineraliza-
tion. This organic factor is found in milk albumen and casein.
It is water soluble and can be. destroyed by dialysis.
The shelf life of broilers depends upon initial bacterial count,
moisture, temperature and oxygen supply as well as type of wrap
used. The number of bacteria found on the carcass was reduced
by using additional water over mechanical roughers and by using
an abundance of water in mechanical washers. Bacterial content
on the skin of broilers was reduced 90% by the use of a mechanical
washer after being scalded, picked and singed. Data secured shows
that the skin of dressed broilers is an effective barrier to bacterial
invasion of underlying tissue.
Research Projects
The following research projects are under way in the Poultry
Department:
Drugs in the Control of Internal Parasites (R. L. Tugwell and O. E.
Goff.)
Pasture Crops for Chickens and Parastitic Infections (R. L. Tugwell
and B. J.McSpadden).
Relationship of Conformation to Meat Yield (0. E. Goff and W. C.
Morgan).
High Efficiency Rations for Poultry (Homer Patrick and O. E.
Goff) .
Vegetable Protein Investigations with Chicks (Homer Patrick and
O. E. Goff).
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Improvement of Chickens Through Breeding (W. C. Morgan, R. L.
Tugwell and O. E. Goff).
Radioactive Isotope Studies in Poultry Nutrition (Homer Patrick,
G. K. Schweitzer and O. E. Goff).
Utilization of Poultry in Processed Meat Products (0. E. Goff, B.
Meyer and J. O. Mundt).
Influence of Water Temperature Used in Scalding Poultry on
Quality (0. E. Goff and J. O. Mundt).
Mineral Metabolism (Ca) (Homer Patrick).
Performance of Hens in Laying Cages vs. Conventional Floor
Management (0. E. Goff and H. Patrick).
Influence of Wraps on Shelf Life of Chilled and Frozen Poultry
(J. O. Mundt and O. E. Goff).
Rate of Cooling Poultry in Various Cooling Mediums (0. E. Goff,
G. C. McGhee and F. Tarver).
Bulletins, Articles, and Reports
The following publications have been issued by members of
the Poultry Department during the year:
Godfrey, E. F., Bohren, B. B., and Jaap, R. G.
"Jittery," a Sex-Linked Nervous Disorder in the Chick. Jour.
of Hered. 44 (3) 108-112, 1953.
Godfrey, E. F.
The Effect of Environment on Estrogenic Interruption of
Broodiness in the Domestic Fowl. Proc. of Assoc. of So. Agri.
Workers, 49th Annual Convention, 1952.
The Effects of Sex Hormone Interactions on Bone Growth and
Body Growth in the Domestic Fowl. Proc., of Assoc. of So.
Agri. Workers, 49th Annual Convention, 1952.
Goff, O. E.
Is Bird Conformation Guide to Meat Yield? Tenn. Farm and
Home Sci. No.6, p. 4, 11, 1953.
McSpadden, B. J.
Tests Seek Amount of Concentrates Pullet Replaces by Pasture.
Tenn. Farm and Home Sci. No.7, p. 8, 1953.
Patrick, H.
The Effect of Processing Method and Certain Supplements on a
Lysine Deficiency in Cottonseed Meal for Chicks. Poultry
Sci. 32:942-944 November 1953.
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Comparative Growth Promoting Value of Procaine and Diamine
Penicillin for Chicks. Poultry Sci. 32 :554-555 May 1953.
Deficiencies in a Sesame Meal Type Ration for Chicks. Poultry
Sci. 32:744-745 July 1953.
Supplements for a "Meat-Scraps" Type Chick Ration. Poultry
Sci. 32 :570-572 July 1953.
Studies on Feed Efficiency, Consumption and Excretion of
Water, and Excreta Voided in Broilers. Proc. of Assoc. of
So. Agri. Workers, 49th Annual Convention, 1952.
Broilers With Less Feed. Tenn. Farm and Home Sci. No.3, 1952
Radioisotopes in Poultry Nutrition. Proc. of Nutrition Council,
Amer. Feed Mfgrs. Assn. 1953.
Stokes, R. L.
Influence of Scalding and Chilling of Poultry on Bacterial
Invasion. A Thesis. Univ. of Tenn. 1-46. 1953.
Tugwell, R. L., Morgan, W. C., and Goff, O. E.
Improving Poultry Through Breeding. Fifth Annual Report
So. States Regional Poultry Breeding Proj: 50-51. 1953.
A•••es Plantation
The completion of the two basic surveys, soil and forest, gave
a physical inventory of resources of the Plantation. The Adminis-
trative framework necessary to integrate the program on the
Plantation with that of the College of Agriculture was agreed upon
with the Ames Trustees. A new Memorandum of Understanding
was prepared which places the responsibilities of developing a pro-
gram on the Plantation, under the direction of the Dean and Direc-
tor of the College of Agriculture. A program to utilize the Plan-
tation for research and educational use by the College of Agriculture
will be developed on a project-by-project basis and will be approved
by both parties. The general management of the Plantation will re-
main under the direction of the Ames Trustees.
A forestry program for the Plantation was approved and the
University was authorized to employ a forester to direct this pro-
ject. The forester will be an employee of the University, and the
expenses of this undertaking will be reimbursed by the Ames
Foundation. The objectives of this project are as follows: to harvest
the over-burden of mature, defective, and undesirable trees; to lay
out the woodland areas according to major future uses; to estab-
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lish a permanent record-keeping system; and to carryon reforestra-
tion and stand improvement. In addition to the forestry project,
Animal Husbandry and Pilot Farm projects for the program next
year were presented to the Ames Trustees.
The management of the Plantation has cooperated very closely
with the personnel of the West Tennessee Experiment Station in
regard to crop varieties, fertilizer application, pasture establish-
ment, etc. The West Tennessee Experiment Station furnished the
Plantation with foundation cotton seed for increase. In preparation
for future work, large areas of land were reclaimed, pastures seed-
ed, stock ponds constructed, and roads improved.
Dairy Experinaent Station
Lewisburg
An increase in the size of the milking herd made improved
facilities for milking and caring for the milk desirable and neces-
sary. Replacement of a 3-unit bucket type milking machine with
a 4-unit pipeline milker materially reduced the time and effort of
two men. The installation of a 625-gallon farm milk holding
tank obviated necessity for enlarging the milk room. It eliminated
labor required to handle milk cans. The milk is carried to the hold-
ing tank by the milker pipeline. Other benefits include better
quality milk, no loss of milk from farm to milk plant, and lower
cost for transporting the milk from farm to milk plant by tank
truck.
With the reconstruction of U. S. Highway 31A adjoining the
station, new fences were constructed.
The cattle breeding is aimed at cows with an inherited capacity
to produce milk at uniformly high levels. A herd of Jersey cows
capable of averaging 10,000 pounds of milk per cow per year with
little culling of the lower producers is the goal set for the cattle
breeding project.
During the year, 25 first-calf heifers completed records which
averaged 9286 pounds milk, 4.87% test, and 452 pounds of fat when
calculated to a mature equivalent basis. At the end of the year,
there were 64 cows in the herd which had completed records which
averaged 9547 pounds milk, 5% test, and 479 pounds fat, mature
equivalent basis.
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Grazing studies include all-season rotational grazing of alfalfa-
orchard grass and rotational grazing of this mixture after the re-
moval of one cutting for hay or silage, irrigation of orchardgrass-
ladino clover pasture, and winter grazing of Balbo rye-crimson
clover, oats-crimson clover, and ryegrass-button clover.
The third year of work of winter feeding, comparing grass
silage as the only forage with grass silage plus hay, is in progress.
Forestry £xperi.."ent Station
Morgan and Scott Counties
During the fall of 1952 there was some fire damage on part of
Little Brushy Mountain. A timber sale was made on the most
badly damaged area, as a salvage cutting. Rather than mark
only the burned area, an area of about 225 acres was marked for
cutting. Th area contained approximately 240 thousand board feet
(International 1,4 inch scale). The cut was about half pine and
half hardwood.
This cutting is in line with the forest management plan com-
pleted this year. The plan, for the next 10 years, is to concentrate
efforts on Little Brushy Mountain; cutting over the entire area
during this period. During the next 10 years some attention will
be given to the tract on the Morgan-Scott County line.
Fire Control
Fire is still one of the major problems connected with the
growing of good timber. Last spring the weather was favorable
and more caution was shown by adjoining landowners. On Novem-
ber 12th a fire burned about 165 acres of timber on Little Brushy
Mountain in the Mossy Grove Community. We received good co-
operation from the State Division of Forestry and the Brushy
Mountain Prison. After two days of fighting the fire was well
under control.
Due to the extra dry fall two men were added to our crew in
October and one more in November. This gave a crew of five
during the worst of the fire season. The crew was stationed on the
farm where there was telephone communication with two State
lookout towers which overlook both Little Brushy Mountains.
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Tree Planting
This year tree planting activities on the farm were continued.
A mixture of yellow poplar, bald cypress and loblolly pine was
planted on eight acres of wet bottomland. The old mountain orchard
was replanted with yellow poplar, loblolly pine and shortleaf pine
where the 1952 fire had killed some of the trees.
The survival on all tree plantings was very good and the
growth on the bottomland loblolly pine exceptional. Many of these
trees grew as much as twenty inches in one year. The other trees
made normal growth.
During the fire season this fall the fire crew planted three acres
of red pine and three acres of shortleaf pine as part of the ex-
perimental planting program. Growth and survival data on this
planting will be reported next year.
Work was continued on the cooperative fence post research
project being carried on at the Crossville Station. The annual
inspection was made on all treated fence posts which had been in
the ground one year or more. During the summer 120 hardwood
posts were treated. The trees from which these posts were cut had
been killed with sodium arsenite. This treatment caused the bark
to fall off or loosen so that it could be removed very easily.
Springfield
The experimental work conducted at the Highland Rim Station
was severely affected by the general drought of 1953. Rainfall
for the year was 8.67 inches below normal. The dry weather
continued through October and most of November, causing damage
to established pastures, the various fall seeded crops (small grain,
pastures, alfalfa, clovers) and presenting unfavorable conditions
for curing the dark fire-cured and the dark air-cured tobacco.
The improvements of physical facilities at the Station this
year include the construction of approximately 585 rods of fence;
painting the outside of five employee houses and the Station shop;
construction of four temporary calf shelters, installation of a
water system that supplies one house, the livestock barn, and a
grazing test; and the drilling of a well.
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The annual tour of the Station was held in August with good
attendance. Other scheduled field days included a visit by the
County Agents in the spring and a pasture production tour in late
summer.
Tobacco
Work on tobacco at this Station in 1953 included three types
that are normally grown in this area; dark fire-cured, dark air-
cured, and burley. Major emphasis was on the dark fire-cured,
Type 22.
Work with dark fire-cured tobacco was conducted along two
general lines. One was breeding and selection for resistance to
certain of the diseases that affect tobacco, the other was from a
cultural or management approach. The breeding program in-
cluded work on black shank, mosaic, and wildfire; and the cultural
studies included work on the evaluation of commercially available
varieties, fertilization, height of topping, spacing, curing, and
sucker control.
The cooperative project with the U.S.D.A. on the curing of
dark fire-cured tobacco was continued.
Animal Husbandry Research
The work with the Improvement of the Producing Ability of
Beef Cattle was continued. Six registered Hereford heifers were
purchased for use as replacements in the cow herd. These six
heifers and five heifer calves raised on the Station will compose the
replacements to the herd this year. Four aged cows were culled
from the herd. The work on the joint Animal Husbandry-Agronomy
pasture project was continued. The necessary improvements of the
physical facilities for conducting this project were made.
Agronomy
The uniform variety tests were conducted with corn, soybeans,
oats, barley, wheat, alfalfa, and grain sorghum. The results of the
small grain variety tests were lost due to commingling of shocked
grain by high wind previous to threshing. Other agronomic work
at this Station will be reported by the Agronomy Department in
their respective section of this report.
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Horticulture
The horticultural work was carried on as outlined in their
respective section of this report.
Middl@ T@,.,.@ss@@Exp@riDf,@,.t
Statio,.
Columbia
In the past year the Middle Tennessee Experiment Station
experienced its second straight year of severe drought even though
the total rainfall for the year was near normal. However, the
distribution over the growing season was very poor.
The winter of 1952 and 1953 was very mild and as a result
winter crops and pastures made excessive growth. Six hundred
tons of grass and legume silage was harvested and stored before the
middle of May. During the remainder of the year pastures made
only limited growth. The fall of 1953 was extremely dry with fall
seedings resulting in complete failure.
t:..'
Improvements
A new four lane highway across the front of the Middle Ten-
nessee Station was completed in 1953 and a new woven wire fence
was constructed along the right-of-way. A new double lane en-
trance into the station was constructed.
The large beef barn and a number of smaller buildings were
painted. The metal roof of each building was painted with one
coat of aluminum paint.
Dairying
The dairy herd at the Middle Tennessee Station is now com-
posed entirely of the Holstein breed. The remainder of the Jersey
herd formerly owned by the Station was transferred to the West
Tennessee Experiment Station in the spring of 1953.
The entire herd of Holsteins was placed on Herd Improvement
Registry when the cows were first purchased. This production
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testing was continued during 1953. An average of all records of
all cows completing records at the Middle Tennessee Experiment
Station shows an average production of 11,615 pounds of milk, 3.56
percent fat or an average of 414 pounds of butterfat. Of the
original 25 cows which were purchased in Wisconsin, 18 have com-
pleted 24 records giving an average of 11,657 pounds of milk, 3.61
percent fat or an average of 421 pounds of butterfat. Of the
original 21 cows which came from Beltsville, 13 have completed
records with an average of 11,533 pounds of milk, 3.48 percent
butterfat or 401 pounds of butterfat.
Agronomy
All of the general agronomic work was continued during 1953.
New agronomy projects initiated are as follows:
(1) Urea-Ammonium Nitrate Comparison on Wheat
(2) Evaluation of Potassium Fertilization on a Corn-Wheat-
Red Clover Rotation
(3) A Minor Element Study with Corn
Plans were made during the year to establish the agronomy
ranges on a permanent basis with each range being assigned a
permanent number.
Animal Husbandry Research
The Regional Beef Cattle Breeding Program was continued
during 1953 with 18 heifers from the original purebred herd being
saved for breeding purposes. Plans were also made to secure 20
additional purebred cows and heifers from the Animal Husbandry
Department.
The Ram Testing and Source of Ewe Project was continued
during the year.
The cooperative Animal Husbandry-Agronomy experiment to
evaluate orchard grass, tall fescue, Ladino clover in combination
and at varying rates of nitrogen fertilization also was continued.
However, this project was severely damaged both by army worms
in the spring and dry weather in the summer and fall.
A project was initiated in the fall of 1953 to study the pos-
sibility of pastures for swine.
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Plateau Experinaent Station
Crossville
While much of the State suffered from unusual drought the
Plateau area probably harvested the greatest total of crops in
history, due in part to favorable weather and in part to general
agricultural progress.
Needed improvements were limited in 1953, but small physical
changes were made, including construction of a pond for plot ir-
rigation, and putting in the core of masonry for another; painting
two dwellings; constructing outbuildings for two houses; treating
posts for and constructing fourteen gates of farm produced, treat-
ed, dressed and painted lumber.
Improvements at Grassland Farm included erecting one
machine shed and one general storage building, piping water
through dams to concrete water throughs, building addition to
livestock corral, including permanent loading chute; and construct-
ing 60 rods of fence.
Post Treating
Studies were continued in cold soak treating of fence posts
with oilborne preservatives. Oak trees of four species, which
had been girdled and treated with sodium arsenite in 1952, were
cut, and peeling records were kept. The posts were peeled in May,
approximately ten months after treatment of the trees. In some
cases the bark was removed with utmost ease. White oak was
most difficult to peel, post oak peeled fairly well, scarlet oak and
black oak peeled best. Posts from girdled, untreated trees could
not be peeled. All peeled posts were relatively free of insect and
fungus injury in the sapwood.
Groups of these posts were soaked with copper naphthenate
and will be placed in service test fence lines where individual
records will continue to be kept.
Tobacco
Studies in varieties, plant bed fertilization and chemical sterili-
zation of plant beds were carried on in cooperation with the Tobacco
Experiment Station. In 1953 experimental lines resistant to black
shank showed quality and yield comparable to the good commercial
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varieties. Other lines with bred-in resistance to wildfire produced
vigorous plants, appeared to be free from wildfire which was
prevalent in adjacent rows and showed comparable high quality and
high yield. Methyl bromide treated beds produced the most satis-
factory results of all chemicals used in 1953.
Horticulture
Studies with fruits and vegetables are carried on under the
direction of the staff horticulturist stationed here. Work is re-
ported in the Horticulture section of this report. Field phases of
the Southeastern Potato Breeding Program of the V.S.D.A. are
being continued on this Station under the direction of Dr. T. P.
Dykstra of the V.S.D.A. Fifteen new experimental white varieties
were placed in yield tests with standard varieties. These ex-
perimental numbers have resistance to late blight and some have
scab resistance.
Livestock
The Angus breeding herd at Grassland now numbers 66 pure-
bred females, including heifer calves. These are divided into two
breeding lines to carryon a part of the Southern Regional Beef
Breeding Program.
Sheep flock work is continuing at the main Station Farm.
Fifty late lambs were fall finished in a growth hormone study to
determine more profitable ways of handling late lambs.
Agronomy
Agronomy projects included variety testing of corn, wheat,
oats, barley, red clover and alfalfa. Phosphates and potash are
being studied in long time rotations. Alfalfa and pasture fertiliza-
tion studies are continuing. Forty-nine strains of Kenland red
clover were seeded in a test beginning this year .
•
Tobaeeo Experi""ent Station
Greeneville
Field crop research and feed production for experimental
livestock were both seriously damaged by late summer and fall
drought. Tobacco and corn yields were cut from one-fourth to one-
half. All fall hay land was pastured and all pasture fields were
56 SIXTY-SIXTH ANNUAL REPORT
overgrazed. July, August, September, October, November and
December all had less than normal rainfall with a deficit for the six
months of 11.63 inches. Besides reducing yields on summer and
fall crops, the conditions caused poor stands and very little sub-
sequent growth in fall seeded small grain, pasture and hay crops.
Variety Improvement and Pathology
Two black shank resistant burley varieties, Burley 11-A and
Burley 11-B were released for planting in 1954. Introductory seed
produced at the Greeneville Station has been distributed to growers
in the burley producing states. The new varieties produce a high
percentage of usable cigarette grades according to reports from
some major tobacco companies.
ExpeFimental varieties with combined resistance to wildfire,
tobacco mosaic and black root rot looked promising in 1953 trials.
The plant bed treatments, methyl bromide gas, cyanamid, and
allyl alcohol, a drench treatment, are being compared for controlling
weeds and disease on farm over a wide area.
Wildfire was very serious in plant beds last spring. Loss of
plants was heavy in many of the beds. Black shank continued to
spread to new counties and new farms but losses on most farms
were a minimum due to prolonged dry weather.
All phases of these investigations are conducted in cooperation
with the United States Department of Agriculture.
Fertility and Cultural Work
For the second year in succession the growing season at
Greeneville was extremely dry and hot. Consequently, tobacco
yields were comparatively low and there was less response to
fertilizer and cultural differentials than has been true in more
normal seasons.
In the third tobacco crop of a three year rotation of tobacco,
small grain, and red clover, potash (K20) was varied from 0 to 525
pounds per acre, with and without 10 tons manure. The maximum
in both yield and quality of tobacco was obtained at the highest
potash rate regardless of whether manure was used. All manured
plots, however, were higher in yield and quality than corresponding
plots which received only chemical fertilizers.
The new fertilizer series begun in 1952 was continued. In
this series, fertilizer variables include: nitrogen 0, 30, 60, 90, and
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120 pounds per acre; phosphate 0, 60, 120 and 180 pounds; potash
0, 60, 120, 180, and 240 pounds. No significant responses in yield
or quality were obtained with more than 30 pounds nitrogen, 120
pounds phosphate (P20r;) and 120 pounds potash (K20).
Fertilizer placement studies were continued using several
methods of banding, mixing in the row, and combinations of
methods. The highest tobacco yield was obtained by placing fertili-
zer in two bands to the side of the row. The poorest yield occurred
where fertilizer was placed directly in the row without stirring.
A new series was begun in 1953 to test several of the com-
mon sources of phosphates and three of the new T.V.A. nitric
phosphates.
For the sixth successive year, tobacco was grown after crimson
clover, vetch, barley, and fallow treatments. Ninety pounds of
nitrogen was applied to the tobacco on barley and fallow plots and
30 pounds on the clover and vetch plots. All treatments received
90 pounds P20r; and 180 pounds K20 under this system; no signifi-
cant differences in yield or quality of tobacco was found due to
fertilizer or cover crop treatments.
Priming work was continued. No essential benefit was derived
in yield or quality by priming more than once.
Several transplanting solutions were compared with water for
the second year. Materials tested were completely soluble fertili-
zers with the analyses 6-25-15, 16-16-16, 10-52-17, 19-28-14 and
10-12-10 liquid. All solid materials were dissolved in water at the
rate of 3 pounds per 50 gallons and the liquid at 3 pints per 50
gallons. Such solutions were applied at the rate of lh pint per
plant and compared with water at the same rate. Slight benefit
in tobacco yield was obtained with the 6-25-15 solution but no
other essential differences in yield or quality was found due to any
solution treatment.
In a test comparing mineral oil for the control of suckers with
hand suckering, no significant differences in either yield or quality
of tobacco was obtained.
A general fertilizer test was carried on in cooperation with the
Middle Tennessee Experiment Station at Columbia. Maximum
response in both yield and quality was obtained with 120 pounds
nitrogen and 180 pounds potash.
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Bulletins, Articles, and Reports
The following bulletins and articles have been prepared within
the year by members of the Experiment Station staff:
Bowman, D. R. and Nichols, B. C.
Composition of Individual Leaves of Burley Tobacco According
to Position on the Stalk. Tenn. Agr. Exp. Sta. Bul. 229, 1953.
Nichols, B. C. and McMurtrey, Jr., J. E.
Fertilization Experiments With Burley Tobacco Plant Beds.
Tenn. Agr. Exp. Sta. Bul. 231, 1953.
Heggestad, H. E. and Bowman, D. R.
Burley Tobacco Quality, Yield and Chemical Composition as
Affected by Time of Harvest. Tenn. Agr. Exp. Sta. Bul.
230. 1953.
Heggestad, H. E. and Neas, M. O.
Burley 2, aNew Improved Variety of Tobacco. Tenn. Agr. Exp.
Sta. Cir. No. 110 Jan. 1953.
C!.T.-A.E.C. Beseareh
OAK RIDGE
Until the present year most of the research effort of the
U.T.-A.E.C. Program was devoted to the development and applica-
tion to farm problems of the modern methods of investigation,
especially those based on atomic energy procedures. As may be
noted from the listed publications, the work during 1953 has been
highlighted by the obtaining of nutritional information of practical
import. In addition, studies have been directed at the agricultural
and food implications of the dissemination of radioactive materials.
Investigations have been continued on the effects of radiation on the
health and reproduction of domestic animals.
An overall picture has been obtained of the calcium economy
in cattle of varying ages. It has been possible to measure the "true
availability" of calcium in various feeds for different animals. For
example, the "true digestibility" of calcium in a farm ration by
yearling Hereford steers was 34%, whereas the apparent diges-
tibility as measured by ordinary balance methods on the same
animals was only 14%. The digestibility ranged from 98% in
month old calves to about 22% in aged animals. The daily loss
of calcium from the body of beef cattle, which has to be made up
for maintenance, was found to depend mainly upon body weight and
averaged about 16 milligrams of calcium per kilogram of body
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weight. From these measured body losses it has been possible to
calculate the calcium maintenance requirement~ which varied from
0.6 grams per day per 100 lbs. body weight in young calves to about
2.3 in mature cattle.
It has been shown that high dietary levels of fluorine interfered
in the bone growth of pigs by an effect at the epiphyseal plate
(growing point) of the long bone and that fluorine also increased
the rate at which the calcium in the bone was removed and re-
placed. Some commerical phenothiazine preparations have been
shown to reduce the thyroidal pickup of radioactive iodine by chicks,
hens, swine, sheep, cattle and burros.
In a study with dairy cows it was demonstrated that the
element molybdenum is an integral part of an important enzyme
system in animals called xanthine oxidase. This work opens ex-
planations of the role of molybdenum in animal nutrition and its
relation to Vitamin B12, folic acid and copper. The interrelation-
ship between copper and molybdenum has been demonstrated by
studies with swine.
Research Projects
The following research projects are underway at the U.T.-
A.E.C. Agricultural Research Program:
Fission Product Metabolism in Animals (C. L. Comar, 1. Whitney,
F. W. Lengeman, W. E. Lotz, Sam L. Hansard, Chas. S. Hobbs).
Calcium Metabolism in Animals: 1. Absorption and Internal Distri-
bution (Sam L. Hansard, C. L. Comar, Chas. S. Hobbs).
Calcium Metabolism in Animals: II. Interrelationships with Min-
erals, Vitamins, Hormones, and other Factors (Sam L.
Hansard, C. L. Comar, W. E. Lotz, Chas. S. Hobbs).
Radiation Effects on Reproductive Functions in Farm Animals:
Sperm Physiology Studies: 1. Use of Radioisotopes II. Effects
of Radiation (R. L. Murphree, Chas. S. Hobbs.
Radioisotopes in Poultry Nutrition (R. A. Monroe, O. E. Goff,
Homer Patrick, C. L. Comar).
Radioisotopes in the Physiology of Milk Secretion (R. A. Monroe,
Eric Swanson, C. L. Comar, C. E. Wylie).
Behavior and Fate of Radioactive Calcium after its Incorporation
in the Soil (W. H. MacIntire, W. M. Shaw, S. H. Winterberg,
C. L. Comar).
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Relation of Soil Types to Availability of Nutrients (Eric Winters,
J. K. Leasure, C. L. Comar).
External Radiation Studies with Large Animals (John H. Rust,
Bernard F. Trum, R. L. Murphree, John J. Lane, John
Pays inger, C. L. Comar, Sam L. Hansard, Chas. S. Hobbs).
Investigation of the Effect of Total Body Irradiation on the Flesh
of Animals used for Foods. (B. F. Trum, R. H. Wasserman,
John Pay singer ) .
Investigation into Effects of Phenothiazines on the Thyroid of
the Horse. (B. F. Trum, R. H. Wasserman, J. H. Rust, John
Pay singer ) .
Bulletins, Articles, and Reports
The following articles have been published by members of the
U.T.-A.E.C. Agricultural Research Program during the year 1953:
Comar, C. L., Monroe, R. A. Visek, W. J. and Hansard, S. L.
Comparison of Two Isotope Methods for Determination of
Endogenous Fecal Calcium.
Journal of Nutrition, Vol. 50, No.4, 459-467, August, 1953.
Comar, C. L., Visek, W. J., Lotz, W. E., and Rust, J. H.
Effects of Fluorine on Calcium Metabolism and Bone Growth in
Pigs American Journal of Anatomy, Vol. 92, No.3, 361-
389, May, 1953.
Davis, D. E., MacIntire, W. H., Comar, C. L., Shaw, W. M.,
Winterberg, S. H., and Harris, H. C.
The use of Ca45 Labeled Quenched Calcium Silicate Slag in
Determination of Proportions of Native and Additive Cal-
cium in Lysimeter Leachings and in Plant Uptake. Soil
Science, Vol. 76, No.2, 153-163, August, 1953.
Ely, Ray E., Dunn, K. M., Huffman, C. F., Comar, C. L.,
The Effect of Methionine on the Tissue Distribution of Radio-
active Cobalt Injected Intravenously into Dairy Calves. J.
An. ScL, Vol. 12, 394-401, 1953.
Hansard, S. L., Butler, W.O., Comar, C. L., and Hobbs, C. S.
Blood Volume of Farm Animals. Journal of Animal Science,
Vol. 12, No.2, 402-413, 1953.
Hansard, Sam L.
Metabolism Unit Designed for Radioisotope Balance Studies
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The drought of 1953 for the three months of August, Septem-
ber and October made new records. August was the first calendar
month in the Station's fifty-year weather record when no precipita-
tion was recorded. Total precipitation for the three-month period
was 1.44 inches. The time of the extreme drought permitted
normal production of cotton and corn. Early hay crops produced
well. Lespedeza was practically a failure. Fall seedings of clovers
and grasses were the mO.('ltseveraly damaged. Failure from such
seedings was almost universal in the area.
The research work of the Station is more extensive than at
any time in its 45-year history. All the work under way is a part
of the work of the respective departments of the main Station at
Knoxville. Even though personnel representing only the depart-
ments of agronomy, pathology, horticulture, dairying and animal
husbandry are located at Jackson, projects for several other de-
partments are underway. Details of the work may be found under
the reports of the various departments.
New facilities for raising dairy calves were developed in the
old twenty-stanchion dairy barn. Individual pens are available
for 27 calves. Scales, measuring devices, feed bins and other
arrangements are available for research with baby calves.
Extensive new pastures for an expanded grazing program
were seeded but failed on account of the unusual weather conditions.
A new "Farmers' Day" program was begun for the study of
farm equipment. Particular emphasis was given to the study of
new equipment. The Agricultural Extension Service and the farm
equipment dealers cooperated with the Station in the program.
Much interest was experssed in such a study. The Farm Machinery
Study Day was arranged for the day before the Annual Farmers
and Homemakers' Institute. The extensive display of new types
of farm equipment was available during the Institute.
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